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| ADVERTISEMENT. 


De Ale returns his beſt en : 
ments to thoſe gentlemen who have obligingly 
offered to come forward with atteſtations of 
the ſucceſs they have had, in following the 
directions given in former editions of this 
Mort; but hopes, they will perinit him to de- 
Cline their obliging offer on the preſent occa- 
: fron. He has no anxiety on this head; and 
ts perfectly ſatisfied to leave his 7. reatiſe, as 
formerly, to the unbiaſſed judgment of an im- 
partial Public, which. he is conſcious can 
never fail, ultimately, Zo decide with the moſt : 


* Pee: | 


» 


INTRODUCTION. 


HE principal part of the following 
Eſſay was firſt publiſhed. in the 
year 1755, exactly as it now, appears, 
(verbal corrections excepted) and had 
_ paſſed through three editions before the 
year 1795, "a the Preſident of the 
Board of Agriculture brought forward a 
motion in parliament, to obtain a premium 
of 10001. to be given to one Mr. 
Joſeph Elkington, for 4. ſſeoveries faid to 


be made by him in the art of draining = 


land. This naturally called the attention 
of the author to a ſubject, on which he 
had formerly written himſelf; and from 


the particular enquiries he made, he found 


| reaſon to be ſatisfied, that the only par- 
ticular in which Mr. Elkington': s mode of 
draining differed from dt practiſed. in 
ent throughout Britain,” conſiſted in 
That he called, 7apping for ſprings, a mode 
of draining which had been practiſed by 
the Athor more than thirty years be- 
fore, and which had been particularly 


B deſeribed : 
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deſeribed and illuſtrated by figures i in the 
firſt edition of theſe Eſſays. On this oc- 
caſion, without any intention either ta 
fruſtrate Mr, Elkington of his premium, 
or to claim any gratuity to himſelf, the 
author thought it expedient, politely by 
letter, to inform Sir John Sinclair of the 
miſtake he had inadvertently fallen into, 
in aſcribing that practice, as an original 
invention, 0 to Mr. Elkington, and 
5 producing a quotation from this Eſſay, as 
a deciſive proof that it was not a ne- 
thing. Sir John Sinclair, without ad- 
verting to thoſe fads, choſe afterwards 
to ſtate, in two ſeparate publications, in 
the moſt deciſive manner, his opinion of 
the undoubted right that Mr. Elkington 
had to claim this invention excluſively as 
his own. This drew from the author a 5 
ſecond letter to Sir John, in which the 
5 juſtice of that deciſion | is controverted, 
and in which the author calls upon the 
8 Board of Agriculture to publiſh. an ac- 
85 count of Mr. Elkington' s mode of drain, | 
ing, that the public may be enabled to 
judge impartially in this caſe, Theſe 
two letters are here ſubjoined for the pur- 
poſe 
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uſo of more clearly elucidating this N 
— 


TO SIR JOHN SINCLAIR, BART. 


PRESIDENT or THE BOARD or 
| AGRICULTURE, 8 


LETTER FIRST. 

Ts | Cf., near Edinburgh, 

„„ 301% June, 1795. 
I vsz the freedom to trouble you at 
5 preſent, on the ſubject of draining, adopt- 
ed by Mr. Elkington, not with a view to 
detract from the merits of that gentle- 
man, nor to find fault with the remune- 
ration you have obtained for him, but 


merely to ſet you right in regard to a 


matter of fact concerning me, which might 
| eaſily eſcape your notice. 
I preſume, Sir, you thought it evidans; : 


from the ſtatement made by Mr. Elking- 


fon, that the mode of draining ground, = 
which has been ſo ſucceſsfully praftiſed 5 
late, by that gentleman, was an invention 
peculiarly his own. That this 1 is not the 
B Ez caſe, 
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caſe, admits of evidence, which, I hope, 
you will allow to be ſatisfactory. It is 
now twenty years fince T publiſhed a book, 
called Eſays relating to Agriculture and 
Rural Affairs. If you will take the trou- 
ble of turning to the ſecond Eſſay of that 
work, W 18 On Draining Bogs and 
 froampy Ground, you will there find the 
method of draining by means of tapping, 
which has been adopted by Mr. Elking- 
ton, fully explained, and the veinbioles 
upon which it may be practiſed, clearly 
developed, by the aid of illuſtrative fi- 
gures, diſcriminating plainly the caſes in 
_ which that mode of practice would: be im- 
; a | 
I I do not undetſfand chat Mr. Elkington 
Los pratfifed this method of draining before 
"op | the publication of that work ene 1775) 
= neither do I mean to aſſert that he adopt- 
ed the practice from the directions there 
given. I readily admit that the principle 
1 ſo f mple, and ſo obvious to every con- 
ſiderate mind, that it would certainly be 
8 nothing extraordinary, if he, by his own 
1 alone, ſhould have diſcovered 
it, as well as I did. There is only one 
Ss a particular ZE 
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particular in his mode that I myſelf had 
not pradtiſed. before that Eſſay was pub- 
liſhed, viz. the making the tapping by 
means of a boring iced; but even 
this J have particularly deſcribed, as you 
will find in the following words, at page 
181 {Third Edition, Vol. I) of the foreſaid 


 Effays. After deſcribing the mode of 
tapping I had adopted, by ſinking ſmall pits, 


and explaining the caſes in which it may be 
ſucceſsfully practiſed, it is added, I have 
often imagined that the expence of dig- 


ging theſe pits might be ſaved, by boring fy. 


babes through this folid ftratum of clay, with 
a wimble {an auger ) made on purpoſe ; but as 
I have never experienced this, I cannot fay 
whether it would anſwer the defired end 
exactly. Neither can I now ſay, whether 
Mr. Elkington grounded his practice on 
this hint or not; but I may ſafely ſay, if 
8 he did not, he might have done it : And 
28 1 could not bave borrowed it from 
him, if there be any merit in the 4; iſeo- f 
very, I have aſſuredly a =_ title to 
claim it. 

I with not to throw out any inſinuation 
to the 8 of Mr. Elkington, Who, 
5 3 e by 


— —— 
— 


4 


6 N DRAINING BOGS 


by a proper degree of management on his 
part, has great merit in having turned the 
attention of the nation'towards a mode of 


draining, which, if the principles upon 


which it is grounded, are fully underſtood} 
and properly applied, will be found to be 
_ equally cheap and efficacious ; as I my- 
felf, from an experience of it for more 
than thirty years, can fafely aſſert. But 
it is a miſtake, to think it can be uni- 


verſally applied. There are many caſes 


in which it can be of no uſe, and, there- 


fore, it were vain to attempt it; as I 


have fully demonſtrated in the Treatiſe = 


referred K 5 
Whether Mr. Eises 40 ts 


= diſcover this mode of draining of himſelf, 
or adopted it from the very plain direc- 
tions given in that Treatife, is of little 


eonſequence to the Public. In either 


cafe, he has alike the merit of having 1 in- 
troduced it into practice in the ſouthern 
parts of this Iſland : for the fimple fact 
that he has been ſuppoſed | to be the 
firſt inventor of it, is the cleareſt wor 


that this part of my Treatiſe, by how many 


 ſeever it may have been read: has been al- 


Jowed 
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lowed to remain, in a great meaſure, a 
dead letter, even till the preſent hour. 
As my intention in publiſhing that Eſ- 
* doubtleſs, was to benefit the public, I 
owe, perhaps, thanks to Mr. Elkington, 
for having thus forwarded that deſign. 
It is not impoſſible that the time may not 
be far diſtant, when I ſhall be laid under 


a ſimilar obligation to ſome other perſon, ; 
for bringing into. practice, as @ new 


invention, the mode of embanking rivers, 
which is deſcribed in the Eſſays referred 
to, with a ſimilar degree of clearneſs; and 


which, when reduced into practice, will 


be an improvement equally cheap and effi- 
cacious with the above. An obligation of 
this ſort Was conferred upon me, ſome 


. years ago, without my knowledge of it = 


the time, by a Mr. Brodie, I think: We 


name is, when he brought i into notice, what 
he called, the Patent Bath Stove; the prin- 


_ ciple upon which that ſtove is conſtructed, = 


having been explained, and clearly illuſ- 
trated by means of a plate in a Treatiſe 
of mine « On Smoky Chimneys,” that 
Vas firſt publiſhed in the year 1769; but 
this particular was little adverted to for 
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8 _ ON DRAINING BOGS. 
ſeveral years, till Mr. Brodie, by a little 


proper management, brought it into notice}. 


My ideas, freely communicated ' to the 
| public, have been a ſource of emolument 
or of honour to others alſo—my own re- 
ward has been the ſatisfaction of having 
done what 1 know. to be right, and the 
| honour of being indirectly flattered by i 
| compliments that were Py _— 

Printed to others. x 9 
Wiſũhing you ſucceſs in your HJaydable 
undertakings, which, if properly ſupport- 
ed, cannot fail to be attended with effects 
highly beneficial to the nation, I have the 
honour to be, with due reſpett, — 


, Sir, 
Your moſt humble ſervant, 


JAMES ANDERSON. 


t 1 is wed. hallowed that Mr. Brodie: b ka realiz- 2 
| ed 1 bundred h ane by this contrivance. 


LETTER 


FP 
Br. 
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LETTER SECOND. 


| ” N Cot feld, near Edinburgh, 
| ern, E | E 105 , 1796. 


SinceT had the 5880 of addreſſing you 
in public on the ſubject of draining Jang, 1 
have learnt that : a controverſy has been car- 
tied on in the Newſpapers to ſome length, 
upon the fame ſubject, by various perſons. 
Who theſe perſons are I know not; and 
with the particular object that each party 
has in view, Iam in a great meaſure un- 
acquainted. I never ſaw one of theſe pub- 
 lications (except two, which accidently fell 
into my hands in September laſt, when I 
paſſed through London). The preſent lets 
ter, therefore, muſt be conſidered as having 
no connection with, or reference to ww 
publications ; and if any thing ſhall here 
occur that ſhall tend either to corroborate or 
oppoſe any of theſe writings, it muſt be 
a conſidered as merely accidental. 
Since my own letter, above alluded to, 


Was written, I have ſeen two public ations | 


:- the Preſident of the Board of Agricul- 
ture, in which the draining of land has 
been mentioned, The firſt is an Addreſs to 
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Y 


the Board of Agriculture, dated 14th july, 


1798, in which it is taken notice of in 
theſe words: The Board has ſucceeded 


in its firſt application [i.e. to Parliament 


; for a reward on account of 4; iſcoveries ad- 
vantageous to Agriculture] in behalf of a 
very deſerving individual, Mr. Joſeph El- 
C kington, who has carried the art of draining . 
10 à perfection hitherto unknown.” The 
ſecond 1 is an Addreſs to the Board of Agri- 


culture, on the cultivation and improve- 
ment of the waſte lands of Great Britain, 


by the Preſident, printed 23d December, 
| 1285.7 in theſe words: A conſiderable 
proportion of the waſtes of Great Britain 
ö « conſiſts of lands of 'a wet and boggy na- 
ture, which it has been yet ſuppoſed was 
© the moſt difficult to improve and cultivate. 
Fortunately, however, diſcoveries have been 


made in the art of draining ſuch bogs, 


« by Mr. Joſeph Elkington, a farmer, i in the 


* county of Warwick, as renders the im- 


« provement of ſwampy land a matter of 
much leſs difficulty or expence than for- 
4 merly.” My friends think that in both 
theſe paſſages there is manifeſtly 2 marked 
determination to ſet aſide my claim 


to 
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to any ſhare in the diſcovery of that mode of 
draining, and a ſtudied care to avoid my 
name in any way, leſt it might imply ſome | 
ſort of derogation from the merit of Mr. 
Elkington ; and they farther think, that 
after the public claim I have already made 
to that diſcovery, it would argue little leſs 
than a conſciouſneſs of the injuſtice of 
my claim, ſhould I ſuffer ſuch a public af- 


_ front to paſs unnoticed. As ſome of Sir 


John Sinclair's beſt friends with whom I 
have ſpoken upon the ſubject concur in the 
ſame opinion, I find myſelf called upon to 


urge a farther explanation on that head; 


which is one of the principal objeſts of hs 
Preſent Addreſs. 
The queſtion at iſſue may be 1 to 
a very narrow point, which is this: The 
practice of Mr. Elkington is, in its princi- 
ple, either the ſame with that which was 
practiſed by me, more than thirty years 
ago, and the principle of it developed and 
clearly illuſtrated by figures, in Eſſays 
relating to Agriculture and Rural affairs, | 
which were publiſhed in the year 1775; 


or it is not. If it be the ſame, then, doubt- 


lets Mr. Ellington can have no juſt title 


ito 


| 
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to be held out to public view, excluſively, 
| 2s the diſcoverer of this practice; for 1 
preſume, he will not allege that at the _ 
| time of the diſcovery, I Rid ever heard 
| of him or of his practice. Indeed, * 
never did hear of either, till his name 
was firſt mentioned! in ſome of the publi- 
cations of the Board of Agriculture. 9 
the contrary, as it is certain that my diſ- 
5 covery was publiſhed more than twenty 
=. years ago, and that Mr. Elkington has 
| never till this hour publiſhed his, but has 
| been going on from Imperfect beginnings, - 
| | 3 gradually improving as he went on, it is 
i not fo clear that he may not have bor- 
| rowed ſome hints to direct his practice, 
either directiy from my treatiſe, which 
has been pretty generally read in Lanca- 
ſhire, or from the converſation of ſome 
perſons who had read it. From theſe 
conſiderations, if the principle be the 
- fame, it will be difficult for the Preſident 
of the Board of Agriculture, to clear him- 
ill ſelf from the imputation of a marked par- 
= tiality in the paſſages above quoted; eſ- 
i pecially after my having pointed out to 
2 him, in my former better, the paſſages i . 


wmy 
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my Eſſays, that directed the ſame method 

of practice ſo long ago, as has been already 
ſpecified. If, on the other hand, the prac- 
tice followed by Mr. Elkington differs in 


5 principle from that which 1 had ſo long 


ago explained; in that caſe, the Preſident 
of the Board of Agriculture may be with 


reaſon accuſed of injuſtice to the public, - 


by having delayed ſo long to explain the 
principle of that uſeful 8 for, as 
the public have already paid for the diſ- 
cCovery, they have a right to demand that 
it ſhould be made more generally known 
for the be nefit of the whole community. 
in the ſame manner as Mr. Forſyth's re- 


ceipt for recovering decayed trees Was 


publiſhed, on receiving his premium. I 
| therefore, in the name "af | the public, de- 
mand of you, Sir, who have taken the 


lead in this tranſaction, to publiſh this 


ſecret, that all the world may be enabled 
to know it, and to avail themſelves of it, 
if they incline, without being obliged to 
have recourſe to Mr. Elkington hiraſelf, i 
who in this inſtance, like the venders of 
quack medicines, carefully conceals his i 
ſecret, that he may be enabled to pro- 
no — — lit 
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caſe. 
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fit by the credulity of the public : And 
ſhall the Prefident of the Board of Agri- 

culture, demean himſelf fo far, as to give | 
countenance to ſuch tranſaCtions ! ! !—I 
will not ſuppoſe, that ſuch can be the 
Vet appearances are againſt vou. 
- Inadvertence may have led you to adopt 


a language that is fairly ſuſceptible of that 
interpretation; and you cannot take too 
carly an opportunity of doing it away. 


It will be the eaſieſt thing imaginable 


for Sir John Sinclair to clear himſelf from 
this charge, and ſettle the matter, 
ſimply by publiſhing the principles on 
which Mr. Elkington' 8 method of drain- 
ing is founded. This can be attended 
with little trouble: For as Sir John muſt 
fully underſtand the principle himſelf, 
: (otherwiſe it would be an inſult to ſup- 
pole he could have adopted a language ſo f 
ſtrong and deciſive as he has done)—he 
can fad little difficulty in explaining it, 
as a ſupplement to one of thoſe publica- 
tions that are every day iſſuing from the 


preſs, at the expence of the Board of 


Agriculture. 


Such 
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\ Such a publication is likewiſe neceſſary 
on Mr. Elkington's account, if he means 

to free himſelf from the imputation of 
quackery ; ; which idea, the manner in 
which he has been introduced to public 
notice, by the Board of Agriculture, has a 


ſtrong tendency to countenance. This 


ought to be done away, if he wiſhes to 
gain that reſpectability of character, t 
Which ſuperior talents ſhould rk 
entitle him. With ſuch men, candour is 
ever a leading characteriſtic feature; for, 
however far | concealment and deception 
; may lead to emolument in certain caſes, 
Wn never can be accounted honourable. 
” Ne ow, if Mr. Elkington i is ſenſible, that he 
underſtands the Fer upon which his 
practice is grounded, ſo completely as to 
be able to explain it in ſuch a ſatisfactory 
manner, as to ſet at defiance the critiques of 
philoſophical inveſtigators, he can have no 5 
objections to publiſh it, He has received a 
price for jt; and not only honour calls : 
for it, but juſtice requires it at his hand. ; 
If 1 the Preſident, nor any other 
member of the Board of Agriculture, nor 


MI. Elkington himſelf, ſhall, after being 
F _ thus | 
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16 ON DRAINING BOGS 


thus called upon, publiſh the ſeeret that 


he has fold, the public will be diſpoſed to 


believe that Mr. Elkington cannot do it, 
and tliat he has availed himſelf of the in- 
fluence of ſome great man, to impoſe up- 
on the Preſident and the Board of Agri- 
culture, who have thus, in their turn, 
been induced to lend their aid to enable 
him to diſpoſe of his noſtrum to the beſt 
advantage. From theſe conſiderations, it 
alike behoves the Preſident, the Board of 
Agriculture, and Mr. Elkington himſelf, 
to loſe no time in publiſhing his ſecret. 
Among other good effects that will reſult 
from this 8 it will totally preclude ; 
all farther altercation reſpecting the merit 
of this diſcover V between him and myſelf, 


or others. 


Till ſuch publication appears, it may 


not be improper in me to obſerve, that 


another body of men, who have had good 


opportunities of 1 information, have thought 
x proper to adopt a conduct, reſpecting chin 
particular, very different from that of the 
Preſident of the Board of Agriculture. : 
The gentlemen who compoſe the Society 
of Agriculture, at Altringham, near Man- 


cheſter = 
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Wh 


cheſter, in the county of Lancaſter, hav- 
ing determined to encourage the draining 
of land by means of tapping, judged that 
a reſpect for their character required them, 
in this caſe, to act with the ſtricteſt im- 
partiality : And thinking it would be of 
uſe to thoſe who were to attempt it, to 
know the principle on which ſucceſs de- 
pended, as well as the mechanical prac- 
tice of the art, the Society offered a pre- 
mium to thoſe Who drained the greateſt 
quantity of land, according to the prac- 
| 8 tice followed by Mr. Elkington, on the 
Fo * principles explained by Dr. Anderſon, in 
 F- * a book called Eſſays relating to Agricul- ; 
© ture and Rural Affairs. 
I be following 1 is Mr. Elkington? 8 own 
account of the way in which he was firſt 
led into the train of diſcoveri ing his mode 
of draining by means of tapping, as it 
was told to me by a gentleman of great 
veracity, who had it from Mr. Elkington 3 
himſelf; and it appears to be ſo tatural, 
as fully convinces me that it is ſtrictly 
the truth. Mr. Elkington' s father having + 
died about the year 1 56 3, left him in poſ- 
ſeſſion of a ſmall farm of wet ſour land. 5 
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He found that no good could be made of 
it without previous draining. He accord- 
ingly ſet to work to drain it in the uſual 
way 3 5 but after having laid out as much 
money as his narrow Sings could afford, 
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Ki he had the mortification to find that no 
Þ benefit had reſulted from his labour; which 

Þ tended very much to diſcourage him. 

þ While he was in a ſtate of deſpondency 

1 on this account, he, by accident, dug a 

j little deeper than uſual in one of is 

F 5 drains, and found, to his great ſurpriſe, 

bf that a copious ſpring « of water burſt forth 

jt from the hole, which continued to flow 
I with; a plentiful ſtream for a very long pe- 

j , riod of time. He dug deeper, in 1 
1 other places, with the ſame effect, though 
1 the ſtreams were leſs copious than the 

| 1 firſt, In conſequence of theſe openings, 5 

[ { he had the ſatisfaction to perceive, that 
1 his fields gradually became drier and drier, Ts 
| till they at laſt were perfectly freed by it 
i | from all the ſuperfluous moiſture. And 
1 not only were his own fields. thus drained, T. 
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3 but the contiguous land, for a conſiderable ö 
diſtance all round, was made drier alſo by 
| the operation. | This circumſtance led him 
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to ſuſpett, that in other caſes, where the 
| ſurface appearance of wet land was ſome- 
| what ſimilar to his own, they might be 

drained by. making openings reſembling 

thoſe above named. | Succeſs attended his 
operations in many caſes; and he gradual- 
ly went on in his practice, correcting hi- 
firſt errors by experience, and impr oving 
upon it till the preſent time. 

From this account, it would ſeem that 
| the diſcovery was, as to him, merely ac- 
cidental; nor does it appear, from the 
above, that he had any clear idea of the 
manner in which the draining is thus 


effected, or the principles on which it de- 
Op pends, ſo as to be able to diſtinguiſh 2 d privy. 


ri, thoſe caſes in which that 8 of drain- 
ing could be of no uſe, from thoſe where 
1 math of neceſſity prove efficacious. 


As to myſelf, the diſcovery of that 


5 mode of draining was made 1 in the follow- 8 
ing manner: 1 had a field of wet land that 


lay very flat, but fo ſurrounded by ditehes, 
that no ſurface water could come to it from 
. higher ground any where, and poſſeſſi ing 


at the ſame time ſuch a level as to prevent 


any water from as £2 ſtagnating upon. 
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it. The field was ſo wet, that in many 
places it was a mere hobbling bog, over 
which a man could ſcarcely paſs e the 
drieſt weather in ſummer. This was a 
very unprofitable as well as diſguſtful 
object; and, in the beginning of the year 
1764, I ſet about ſeriouſly to have it drain- 
ed. On conſidering the cirgumſtances of 


| \_— the caſe with attention, I ſoon perceived that 
1 ö as no ſurface water could come upon it from 
i | the higher ground; and as the rain that 

"4 fell upon the field itſelf was ſuffered freely 

11 to run off, the water that drowned it muſt 
Fl 


riſe up from below. But as the weight of 
the atmoſphere acted on this field as well 
as on thoſe around, the water could not be 
made to aſcend, as in a pump, by means 
148 of ſuction: it muſt, then, be forced to 
—_ take that direction in conſequence of ſome * 
. powerful preſſure from below ground, 
acting ſo ſtrongly as to overcome its na- 


_ || tural gravity. This preſſure, it was evi- 
1 deent, could only be in conſequence o 
=_ the water flowing from higher ground, 
ll | under the ſurface, through a ſtratum of 
118 pervious mater, being pent in near the 
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bottom, by a ſtratum of clay placed above 
it, and thus forced to riſe to a higher 
level, than the low ground, in this kind- 
of ſubterraneous canal, fo as, by the na- f 
tural power of gravity, to be ſqueezed 
forcibly through ſmall. fiſſures in the fu- 
perior ſtratum of clay. If ſo, it would ne- 
ceſſarily follow, that ſhould a hole be dug 
through the ſuperincumbent ſtratum of 
clay, for as to reach” the bed of the reſer- 
voir, the water would be allowed to iſſue 
freely through that opening, and to run 
off the ground by its natural level; and 
thus would the accumulated water, which 
1 occaſioned the preſſure, be gradually diſ- 
charged, after which, it could no longer be ; 
forced up through the ſmall fiſſures in the 
clay; and, of courſe, the wetneſs, which 
had ariſen ſolely from that caule; muſt be 
gradually removed; On this reaſoning, 
which ſeemed perfectly concluſive, and 
e which was confirmed by obſerving that 
the ſubſoil of that field was every whiets 3 
à very ſtiff clay, mixed with ſmall ſtones, 
the dry weather was no ſooner ſet in, than 
I put a man to dig a pit as near to the 
0 e Fu edge 
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edge of the ſwaggle as he could approach, 


ordering him to penetrate directly down- 


wards, making the pit no larger than was 


ſufficient to allow him to work, and to 


proceed without interruption, until he 


ſhould perceive that, on making his ſtrokes, 8 
it ſhould ſound as if it were ſomewhat - 
hollow below. On obſerving this, he was 
| defired immediately to deſiſt, until he 
called me, and received farther orders. 
The labourer accordingly fell to work 
but he found the ground ſo hard, that, in 
the courſe of two days, he had only pene- 
trated to the depth of about five feet,” 
_ During that time, I frequently viſited the : 
work, to examine appearances. Nothing 
remarkable occurred, ſave that little per 5 
ing ſprings often were diſcovered, through 5 
which the water iſſued; but the quan- 
tity of water that came from them 5 
was not ſuch as to interrupt the work. On 
the morning of the third day, about break - 
faſt time, the labourer called on me, and 
ſäaid, that as his ſtroke gave a don, "found, r 
(that was his phraſe) ho had called me, 
according to my defire. I went imme 
i ny with him to the place, and having 


made 
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made him go down into the pit, I deſired 
him to ſhow me in what manner he could 
come out of it. He then pointed out to 
to me, a kind of ſteps he had made into 
8 the clay on one ſide; and having lent him 
my hand to aſſiſt him, I found he could 
get out very quiekly. I then ordered him 
to take a kind of ſharp-pointed i iron Crow, 
with a croſs handle and foot to it, which 
he had found a very uſeful tool in looſen- 
ing the clay, and give a ftroke of that 
with all his force upon the bottom, which 
he did. —On this, to his great ſarprize, the 
tool penetrated : a thin era and then fell 
down, from one to two feet, as in a va- 
cuity. Through the opening thus made, 

a ſtrong jet of water ruſhed inſtantly with 
great impetuoſity; but T, being aware of 
it, and at hand to aſſiſt the man in mount- 
ing, he got very quickly to the ſurface, 
and out of all danger, though not a little 

terrified at what had happened. The 
ſtream was at firſt ſo large, as might, 1 


ſuppoſe, have filled a pipe of from. fix to 


twelve inches diameter; and roſe, as a jet 


Jeau, to the height of fix feet at leaſt, 
above the dure of the ground. The 
labourer, who had no idea of ſuch a pho- 
Cc 4 nomenon, 
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nomenon, looked upon it with an over - 
powering aſtoniſhment, which would have 
furniſhed a fine ſubject for the painter, 
The ſtream continued to flow, and to riſe 
above the ſurface of the ground for about 
a week; but gradually abated in height, 
till it aroſe not above the ſurface of the 
ground, and confinued ſtill to flow ; but 
the quantity of water gradually diminiſh- 
ed, till it at laſt ſettled into a perennial 
ſpring, which continues to run till the 
preſent day. e 
The conſequence of this operation was, 
that during the courſe of the enſuing ſum- 
mer, the water gradually drained off from 
the bog 289 ground; the ſwaggle flowly ac- 
quired a firm ſurface, ſo as to admit of be- 
ing ploughed at any ſeaſon; and about 
twenty acres of ground were thereby drained, 
which, before that time, had been, in a 
great meaſure, uſcleſs for every agricultural 


8 purpoſe. 
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0 years afterwards, 8 to pub- 
liſh an Eſſay, containing directions for drain- 
ing all the different kinds of wet grounds that 
occaſionally prove detrimental to the far- 
mer, I naturally ſpecified this variety of wet 
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explanatory of the cauſe of that phenome- 
non, as I had done of the others, in order 
that every perſon who choſe it, might be 
enabled to diſtinguuſh the caſe, and apply 
the remedy himſelf, if he ſo inclined. 
= The Eflay has been now in the hands of 
F the public above twenty years, and will 
1 ſpeak for itſelf ; ſo that more need not be 
ſaid here on that head, farther than that 
all theſe facts could be proved, were it 
. n neceſſary to do ſo. I 
I may add, however, at preſent, when 1 
; find that a diſpoſition is manifeſted, on ſome 
occaſions, to withhold honour from thoſe to 
whom honour i is due, that though I did not 
think it proper in a work that profeſſedly 
treated of agricultural concerns only, to ſpe- 
cify all the uſeful corollaries that might be 
drawn from the phyſical appearance above 
ö explained; I may now, without any impro- _ 
priety, barely mention, that from the appli- 
cation of this principle, many phenomena 
may be explained in a very ſatisfactory 
manner, which have been hitherto reckoned 
caſes of great difficulty. Some of theſe, 
br (particularly the caſe of a well that was ſunk 
at Tilbury F ort, on the Thames, as nar- 
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rated in the Phil. Tran. Vol. in which an 


abundant ſpring of freſb water was found, at 


a great depth below the ſurface of the ſea, 
after two ſprings of ſalt water had been 
_ paſſed through above it) I pointed out, in 
a letter I did myſelf the honour to write, 


ſeveral months ago, to Leigh Philips, Eſq. 


of Mancheſter, who had been kind enough 


to ſay, that the eſſay refered to, was what 


he conceived to be a complete lem of 
draining. This expreſſion induced me to 
ſhow him it could not be deemed complete; 
as ſeveral caſes were omitted, which I then 
ſpecified to him: among others, itwasſtated 
that deep lakes, ſurrounded by moun- 
tains of great height on all ſides, may, on 
ſome 5 be entirely drained, by bor. 
ing, or ſinking ſhafts downwards, ſometimes 
10 3 moderate depth: That alſo, wet-land 
may, on ſome occaſions, be more eaſily 
drained, by opening an outlet for the water 
| beneath the reſervoir which occaſions the 
wet, than by bringing it up to the ſurface. 5 
And that among mountains, it may fre- 
quently be much cheaper to carry off ſuper- 


fluous water from mines, by penetrating 


downwards, than by driving a horizontal 


5 — — level 
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heel to the ſurface of the ground, which 
1 many caſes attended with a ruinous 

expence. Theſe corollaries are indeed ſo 
obvious, when the principle is once ex- 
plained, that it muſt appear aſtoniſhing to 
any conſiderate mind they have not been 
made, and very generally applied i in practi- 
cal caſes, long before the preſent period ; 
and I here ſpecify them, merely to direct 
the attention of men to an object from 
which much practical good may be derived, 
in a variety of caſes, which it would be 


tireſome in me here to enumerate. 


1 have farther to add, on this head, that 
15 there is one variety of wet ground which 
had totally eſcaped my notice in that Eflay, 
and which has not, that I know of, been 
treated by any writer on agriculture; 
2 though it is perhaps more univerſally hurt- 
ful to the farmer, than any other kind of 
wet land whatever. This I ſhall have Oc- 
caſion particularly to explain, in a treatiſe | 
now in the preſs, on the pee * 


; waſte lands. 
From the facts that were ſtated to hs 


committee of the Board of Agriculture, 
in favour of Mr. Elkington s mode of 
| draining, | 


90 


23 ON DRAINING BOGS 


; 4 Coq | N | 
draining, as publiſhed in their report, 


dated June 5th, 1795, there ſeems. to be 
reaſon to ſuſpect, that Mr. Elkington him- 
ſelf, even at that period, was not fully 


aware of all the circumſtances that were 
eſſential to the practice of draining ground, 
in the moſt economical manner, by means 
of tapping ;—as the labour and expences 


incurred, in many of the caſes there ſpeci- 


fied, ſeem to be much greater than that 


mode of draining, | judiciouſly applied, 


could poſſibly lays required, But as theſe 
caſes are ſtated by gentlemen who did not 
themſelves fully underſtand his method, 
they may poſſibly have been done with 


ſome degree of inaccuracy. When Mr. 


Elkington himſelf ſhall publiſh his own _ 
method, that doubt will be removed; and 
every individual will then be able to judge 5 
for himſelf as to this particular. If his 
practice be as good as it is ſaid to be, 3 4 
cannot be too foon or too generally made 
known. If it ſhall be defective in any 
reſpect, theſe defects cannot be too ſoon 


, painted out and rectified; which would 


probably not be long * after the | 
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I ſhall be ſorry, if, in conſequence of 
the precipitate conduct of Mr. Elkington's 
friends, IJ have been obliged, for the pur- 
poſe of obtaining impartial juſtice, to ſay 
any thing here may tend to prove, in 
the ſmalleſt degree, detrimental to that 
gentleman. I look upon him as a very | 
worthy member of ſociety ; ; and I believe 
him to be an honeſt man. I have not a 
doubt but his practice has already been of 
much national utility, and will be of till 


more, the wider it is diffuſed; even al- 


though it ſhould not be carried on in the 


ph no perfect manner of which it will be 


found to be ultimately ſuſceptible : and 1 


ein aſſure that gentleman, with much 


ſincerity, that there is not a man in the 
land, not the Preſident of the Board of 
Agriculture himſelf, nor his ſtill more | 


powerful patron, who will rejoice more in 


his proſperity than myſelf, or who would 


more gladly lend his aid to the extending : 


his practiſe as wide, and the rendering it 
- perfect, as poſſible. It is, perhaps, un- 


fortunate, when a plain man finds him- 


felf forced to come forward in the gen- To 
g bout Oy where ſuch 1 | 
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may, hs the ill-judging partiality of igno- 
rant friends, be induced, from the hope of 
benefiting his family, to acquieſce in ſtate= 
ments chat he himſelf would never per- 
haps, have made, even though he be back- 
ed by thoſe who have the moſt powerful 
influence: For it is not in this nation, 
that influence can altogether ſuppreſs the 
voice of reaſon, or wm off entirely the 
ſeverity of reprimand, when the influence 
of ſuppoſed power provokes a ſerutiniſing 
: enquiry. : 
I have now, Sir, done with the buſineſs 
of Mr. Elkington, but am ſorry, that, in 
1 juſtice to myſelf, I am not yet at liberty 
to put an end to this, 1 fear, ungracious 
epiſtle. | 3 
It appears to me very range chat I 
; ſhould have occaſion, at one time, to com- 


- 


| plain of having been ill uſed in ro re- 


ſpects, by Sir John Sinclair, as I am not 
_ conſcious of ever having merited any thing 
of that fort at his hand, but much the og 

verſe. It unluckily happens to be lo, 
however, at preſent. The treſpaſs, too. 
is of ſuch a kind as to require that notice 
| ſhould be taken of it in the public manner 


In now. 


« 
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I now do, in order that I may remove, in 
part, at leaſt, the injury that, by his im- 
proper conduct, muſt have been done to 
muy character. I ſhall briefly ſtate the 
facts, for the juſtneſs of which ſtatement I 
= appeal to yourſelf. 
Ilmmediately on receiving a letter from 
the Preſident of the Board of Agriculture, 
in February laſt, requeſting that I would 


- favour the Board with any information! 


could give reſpecting the culture and uſes 


-- +. Potatoes ; 1 fat down, and in great 


| haſte, put upon paper ſuch obſervations 


as occurred to me at the moment. Theſe 


obſervations, without reviſal or corrections, 5 


were inſtantly forwarded to the Board, 


| under cover, addreſſed to the Preſident, 


and were accompanied by a letter, ſtat- 


- that I had loſt no time in complying 
with the wiſhes of the Board reſpecting | 


the ſubject of Potatoes, and that the pa- - 


pers which accompanied that letter, con- 
tained what appeared neceſſary for me to 


. ſay on that head. But, I added, that theſe 


remarks were intended ſolely for the uſe 
of the Members of the Board itſelf, and 
5 were not intended to be publiſhed.” 


This 
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This I forbade in the moſt poſitive marts 
ner; and even requeſted that the Board 
would be ſo kind as not to mention my 
name, in any publication they might think 
proper to make on that ſubject; deſiring | 
that the papers might be returned to me, 
after the Members of the Board had ſatiſ- 
fied themſelves with regard to them. 80 
anxious was I that this requiſition ſhould 
not be forgotten, that I mentioned it no 


leſs than three times, in as many different 


letters I had afterwards occaſion to write 
to Sir John Sinclair; and as the franks had 
been reduced in weight before the laſt let · 
ter was written, 1 defired him, with a 
view to avoid the trouble of addreſſing ſo 
many covers as it would then require, to 
ſend the MS. to my fon in London, who 
would take care to get it forwarded to me. 
After all this, the ater will judge of my 
ſurpriſe, when I read theſe words in a let- 
ter from Sir John: © The Board has at 
length finiſhed its publication, on the ſub» 
Jeet of Potatoes ; ; and as you have been a 


3 contributer to it you are entitled to a copy | 


* of it. In whit manner I had become a 
contributer to that work, 1 could not well 
; ip 1 5 3 conceive; ; 
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conceive ; for I did not then imagine, that 
ever he could think of publiſhing what 1 
had fo poſitively, forbidden: but as ſome 
obſervations of f mine on Potatoes had been 
printed in other publications, I thought 
ſomething might have been extracted 
from theſe 0 to which this paſſage 
might allude. 1 took the earlieſt oppor- 
tunity that offered, to conſult that work 
for my own ſatisfaction. My aſtoniſn- 
ment at ſeeing the obſervations printed 
entire, with all their faults, and others ſu- 
peradded, and thus forced upon the public 
notice, unanointed, unanelled;“ and the 
indignation felt at this unexpected inſult, 
may be eaſier conceived than expreſſed. 


Iaall it an inſult, becauſe 1 conceive that 


no one acting in the character of a gentle 
man, can hve a right to publiſh the writ- 


ings of another, even without his conſent, 


far leſs, if contrary to his expreſs i injunc- 
tions, clearly announced, and repeatedly 


enforced. You, Sir John, have it in your 
power, by publiſhing my letter, to = 


rect, me if I miſrepreſent the fact. If I 
have ſtated it juſtly, it 1s incumbent upon 
you to make ſuch an apology, as one gen- 
| . . 
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tleman ought to give, and another to re- 
ceive. 
What adds mury to the inſult, on the 
preſent occaſion, is, that from the whole 5 
tenor of the writing, it was obviouſly i in- 
tended for private E only, and 
not at all for the public uſe; and if ou 
had taken the trouble to read, with an 
= ordinary degree of attention, the firſt ſen- 
tence only, you could not have failed to 
perceive it. You need ſcarcely be told it 
may be extremely proper to expreſs i in a 
particular way, what was obviouſly calou- 5 
lated for the private peruſal of a few gen- 
tlemen only, Who were about to judge of 
matters that were not within the ſphere” 
of their obſervation ; though it would be 
exceedingly. prepoſterous. to make uſe of 
the =. expreſſions, when intended to be 
laid before the beſt- informed profeſſional 
men in the kingdom. The obſervations : 
which,! in the one caſe, would only be cal- 
culated to induce that cautious circum- 
ſpection which men of profeſſional know- 
ledge, in any line, are in ſome meaſure 
required to uſe, when called upon to aſſiſt 
thoſe * 
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thoſe of leſs experience, whoſe ſituation 
in life incidentally may bring them to de- 


cide in matters reſpecting that profeſſion; 


| but, in the other caſe, as being addreſſed 
= profeſſional men, many of whom nay 
de ſuppoſed, to be equally well inforttied 

as the writer himſelf, could be confidered 
as little better than an inſult, and would 
indicate an overweening preſumption in 


the writer, that could only excite diſguſt 


f 


and contempt. Such, in fact, is preciſely 
the caſe in the preſent inſtance; and the 
words of the introductory paragraph , 
that Eſſay, if they were ſuppoſed to be 
intended for publication, can only be cal 
culated to make an impreſſion on the 
mind of every reader, that is very little in 
favour of the writer; and what I con- 
ceive to be extremely different from what 
my own character, if not obſcured under 
ſuch an humiliating diſguiſe, ought natu- 
| rally to produce. 1 feel, at leaſt, that if 
any other perſon had written ſuch a para- 
graph, intending it to be publiſhed, as this 
has been, I ſhould have deſpiſed him as an 
255 impudent coxcomb, whom it would be a 
merit to humble. Sir John Sinclair, is 
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as capable as any man of . of the 


| irreſiſtible effects of ſuch impreſſions on 


the public mind; nor would there have 


been any thing extraordinary in it, if he 
had, on receiving ſuch a paragraph for 


publication, from a man with whom he 
was in habits of intimacy, requeſted him 
to reconſider it, to ſee how far he 


thought it proper for the public eye, on. 
the ſuppoſition that it had, eſcaped his no- 
tice through inadvertency. But to pub- 
liſh it 11 that imperfect ſtate, though con- 
trary to the expreſs orders of the writer, fas 
repeatedly enforced, without giving him 
even a hint of ſuch an intention, was uſing 


a freedom, which no man, whatever 4 


ſituation in life may be, has a right to 


take with another. The law has pr ovid- 


eda puniſhment for him who i injures his 

' neighbour's good name. | The! injury * 
be as great 1 it is done i in this way as 
any thor: though it has, perhaps, hitherto 

eſcaped the notice of legiſlators. | With 
| thoſe who ſhall read this letter, perhaps, . 


Dy part of the! injury may be done away; 


but Sir John ought to conſider that thou- 


ſands may have ſeen the publicaſion " 


W 
2 


luded 


— 
- 


i 
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luded to, to may never have an r oppor- 
tunity of reading this, and that the writer 

muſt continue to be deſpiſed by them till 
| the end of time. : 

| Beſides the circumſtance above alluded 
oe to, there are other blameable particulars, 
originating from the publication of that 


performance, by the Board of Agriculture, . 


that muſt affect the character of the wri- 
ter; for ſo little attention has been paid 
to the printing, that from the incorrect- 


neſs of the preſs he muſt, in ſome caſes, 


appear to write in * manner altogether 
unintelligibly, and, in others, he i is made 
to ſpeak perfect nonſenſe x. 1 will not ſay 
that theſe things were tende But is = 
Mi that one . ſhould ſuffer a mate- 
rial injury, through the careleſſneſs of 79 
another ; j eſpecially when that! is . 5 


* ExAltrITEs. I had ald, « But now that freſh 
1 kinds are obtained from ſeeds,” which is printed, © But 


now the freſh kinds are obtained from reds.” I had 


aid, Nor are thoſe kinds that ſend their bulbs deep in 
d the ground, ſo defirableas thoſe that riſe upwards," which 
is printed, © ſo durable as thoſe that riſe upwards. I had 
ſaid, that in a rich mellow ſoil, © the roots would be able 


+ to ſtrike with eaſe, and find abundant nouriſhment * it | 


is printed, « and ſend abundant nouriſhment.” 


= ed, 
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ed, not in the ordinary courſe of buſineſs, 
but is occaſioned entirely by the culpable 
forwardneſs of that perſon ? 
J am happy at being now come nearly 

to the cloſe of a letter, the writing of 
which has been to me a very unpleaſing 
taſk ; for I mean not to bring forward 

any other complaints againſt you, at this 
time; and hope I never ſhall be forced * 
do ſo, at any future period. I do not take 
pleaſure 3 in finding fault; and in few caſes 


could it prove more irkſome to me than 


the preſent. Anxious as I have been, 
through the whole courſe of my life, to 
ſee he proſperity of this country aug- 

| mented, by promoting the peaceful Fi 


tions of rural induſtry, and thus preſerv- = 


ing the morals of the people untainted, 
the only ſure baſis of national welfare; E 
cannot but feel a ſenſible regret, at any 
degradation of the character of the man 
who has taken the lead, for the preſent, 
in that laudable undertaking. Undoubt- 
edly, nothing tends ſo much to exalt a 
man's character, and to give him ſuperior 5 
weight on all occaſions among his equals, 
a that unbiaſſed integrity, which, riſing 


above 
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above thoſe partialities and prejudices that 
are inſeparable from little minds, preſſes 
ſteadily forwand in its courſe, without 
wavering, however aſſailed by the tempt- 
ing lures that may be held out to it, on 
either hand, by the artful and deſigning. 
It was this that raiſed Ariſtides, the Athe- 
nian, to that exalted pre-eminence which 
ſuppreſſed even competition itſelf, and 
gave him ſingly the power of adjuſting 

the claims of rival ſtates. Such a cha- 
racter commands reſpect, even where 
talents are rather defective; and will make 
errors themſelves be overlooked by moſt 
men: but where this divine attribute is 
15 wanting, the moſt brilliant talents diſplay 
their luſtre in vain; and even the moſt 
uſeful purſuits, by ſuch men, are fruſtrat- 
1 have been hurt, Sir John, at the 
obvious partiality of your conduct towards 
muyſelf, and the apparent deſign, unfairly, 
to leſſen my character with the public. 


Should a ſimilar weakneſs, to uſe the mild- 


eſt expreſſion, be perceived in regard to 

_ Others, the influence of the Board of Agri- 
culture. muſt · ſoon be loſt with the pub- 

lic. It will only be then viewed as one of 


D 4 ___ thoſe 
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thoſe tiny inſtitutions, that are calculated / 
to ſoothe the vanity, or to augment the 
political influence of certain individuals 
for the time. I moſt anxiouſly wiſh that 
this may never be the caſe; and ſhall only 
add, that if any thing I. have here ſaid, 
ſhall, by inducing a little more circum- 
ſpection, where the reputation or the in- 
tereſt of others may be affected by any ca- 
ſual inattention on his part, tend to ren- 
der the character of Sir John Sinclair, 
ſtill more reſpectable than it has hitherto 


been, it will add to the pleaſure and p 
1 pre of 


Our, 
' Your very ſincere well-wither, 


Tune ANDERSON. 
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Whether It was in n conſequence 5 the 
demand above made, or from any other 
motive, the author cannot ſay; but in the 
news- paper called the Sun, for June — 
1796, the following account of Mr. El- 42 
kington' s mode of dealing was publiſhed. = 3 
As fins as he heard of it, oh author took 
the earlieſt en of reading it, Which 


he 8 
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he had no ſooner done, than he repented 
him of having, in ſome meaſure, pledged 
himſelf in that letter, to make ſome remarks 
upon it. Writing, where one finds little 
to commend, is but a very unpleaſing taſk. 
On the preſent occaſion, it became pe- 
 culiarly fo, becauſe the honeſt man, againſt 
whom would ſeem to apply, any cenſure 
that ſhould be made, appears himſelf to 
be abuſed. No wonder, then, if the taſk 
was undertaken with reluctance, and as 
long delayed as poſſible. When about to 
publiſh the preſent edition of theſe Eſſays, 


- however (Feb. 17 797) the- author thought 


it incumbent on him, after what Bad 
paſſed, to take ſome notice of this publica- 3 
tion; and with that view, he read it over 
with greater care than he had done before, 
which enabled him to perceive, that he 
could happily g get rid of the taſk; for, un- 
leſs it be in a very few particulars indeed, 
he finds, that from the moſt painful atten- 
tion he could beſtow upon it, he has 
ſcarcely been able to collect a ſingle con- 
ſiſtent idea from the peruſal of that per- 
formance.— At the firſt curſory reading, 


he e indeed, that he ſhould be 
8 able 
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able to make ſomething of it; but after- 
wards he found, that in proportion as the 
paſſages were examined with care, theſe 

' naſcent ideas evaniſhed. He now, there- 
fore, is forced candidly to acknowledge, 
that he cannot collect, from this paper, any . 
thing that can deciſively ſhow, whether 
Mr. Elkington' s mode of draining be the 
fame, or different from his own. That 
the reader may judge for himſelf, however, 

in this caſe, and that the neofent Treatiſe 

may be made as complete as poſlible on. 
this ſubject in itſelf, that paper (which is 

not very long) is printed entire, with as 
ſtrict an attention to accuracy as he could 
beſtow. It is, however, ſo far fortunate 
for Mr. Elkington, that it does not appear 

to be Written by him. Indeed, it bears 
internal evidence ſufficient to prove, that 

it never could have been written by him, , 


or by any one who had. | aftually pratt ed = 


draining, pe 1 . 


i 
A . 
N ' 
1 
4 = = 15 27 
3 ow / 
1 ! 
b = 1 i 
* iy ; 
, - N 
| | 'h 
\ l ' , 
1 4 g 
. 
N 9 ? 
1 i 
= AY 1 
Ie 
4 * 
1 1 15 «ll 
4 '* be 
on *% 
4,8 yy 
l if \ 
* 4 [ . . 
N 1 
4 1 i 
'T By 
M0 
1 U U 1 . 
4 p 
1 
i \1 1 1 
ov | "4410 5 
25 "rl! { 
7 ii 111 
/ N 
1 
1 5 
6 HURT 
| . T1 
CN ill 
* were 
R 1071 
da 
I Y 1 
. i 
| by . 1 - 
NY FM! 
SRI 
nn 
10 . ith 
1 * N 
40 
k ay 
1 
1 $ 
* 
1 145 F 
3 BT? N 
3 ſ 14 1 if 
. { fi a 
5 1 1 
i LW" TS. 
f p 4 {3 
U | + \ TT 
1 _— 41 5 
'S. i; } oe 
is ” BALLET 
[] 4 i 
* 1 
7 » 4 
Fi img! 
B / . 
1 43; TT 
: 
Ne 
1 $4 1k 
x e - 
*0 : £118 
, TR 7 
1 1331108 
ed 
1 {1-40 
{KF G 1. 1 
0 \ 1 
in a 
l +8 32114 2 
; \ 1 
4 "3 
TY. 
* 1 1 * 
1 1 
NM 
ö I. 
iy "uy 1 . 
* 0 "179 
'F TE 
234% y id 
| i 9 A 
#3 Nba 
-"Þ PAL} 
i iS 036) 
{ i 4206 
£4) BLUE 
* 1 IS 4 | 
5 | ie fl 
11 AM | 
7 
1 tl : .. »£ 
3 "BE 1 
14 ., 11s 
$ f 
' ; *2 ö 
"4 F 75 ; 
{4 Ay) I, 1 _ 
j L 334 . 
{\ Ta 1.19% 
1 . y a3! 
1 NN. 
; 1. r 
N 1} 
[ Ab: 57 | 
4 $3368 
q 4 WA * 
40 , tz i by 
1 1 1 17H 
x7 141 
| | I. F 
i E 548 
. 7 55 
? NN 
1 „ 
{ . 4 
4 „ 
ee. 
0 9 
* | \ 1x0 
7 : 
f ; L\) 
{ if, 
0 q 1 
* 4 
— 1 N 
1 1 it 
1 f þ "4; | 
|S : ! 4} 
* $ 
| 1 : 
7 12 's 1 
i 
* \ ' ö 
11 
: 1 | 
ö Wr 
| | i 
#11 Ft! | 
N ' ' 
1 (| : 
+ 1 11 
5 
my mW. 
| 1 
7 : 
| 1 
a IId 
1 3 
1 f 44 
. 1 ' 
q l 
4: "Tt 7 ' 
3 it T1 
l 1 Th | 
| ' 
1 N 
94 
3 1 1 1 | 
1 g 1 
. N 
1 T3518 
1 ( 17 \ 1 
{8 1 ö + | 
4 : "23 
l = - 
1 | 
1 1 1 ' 
i : "it * 
7 4 
4 wi : . 
4 4 HB 
| [ Pe 
{ i 1 17 5 
ins 
"TY 15 
i , * at 4 : 
7 K . i 
4 : 4 ö 1 
: {308 3 
' 7 = » 
4 | $114 
As ff WATT 0 
} 1 
11 | 
wal 1 ' [ 
. if 
F | 0 
L 
9 vl 
8 38 344 
\ j 90 
ot | 
U 
7 
! : 
11 
* 
1 f ö 
{ 


Hy 
{4 1 
} 
[ 


AND SWAMPY GROUNDS. 43 


MR. ELKINGTON's MODE OP DRAINING, 


ExTRACTS ow: the Mixvrzs. of Pro- 


CEEDINGS of the Boarp OF AGRICUL- 


TURE, reſpecting Mr. ETxIxo rox 8 
| Made of Draming Land. 


« Tr] is a circumſtance hardly to be cre- 
dited, that the principles on which the | 
draining of land depends, ſhould have re- 


| dined fo long unaſcertained, conſidering 
the great private benefit, and the many 


public advantages, which muſt neceſſarily - 
be derived from carrying. o eee an 


art to perfection. 


„ The following airiative will explain ; 
the cir ciltaſianies, that led to ſo valuable 
a diſcovery ; which, however immaterial 
a in themſelves, it was thought right to pre- 


ſerve, as a proof, among many others, 
how trifling incidents may produce very 


important conſequences : 1 


About 30 years ago (anno 1 76 3-4) Mr. 
Joskrn TRAP WP then 22 years of age, 
took a farm, called Princethorp, contain- 
ing nearly 200 acres, ſituated in the pa- 


„ ON PRAINING BOGS_ 


riſh of Stretton upon Dunſmore, in the 
county of Warwick.—-The pariſh had 
; been lately incloſed by act of parliament, 5 
but the farm he poſſeſſed conſiſted chiefly 
of poor quality, not being worth more 
than ſix ſhillings per acre. It was ex- 
tremely wet ; and finding that it rotted 
his ſheep, he determined, if poſſible, to 
drain it —The field in which he began 
was of a wet, gravelly nature, and full of 
: ſprings. In order to drain it, he dug a 
trench, from four to five feet in depth ; 
but after proceeding with it for about 100 
yards, he found that no water entered the 
trench, and conſequently that he had not 
hit upon the ſpring which occaſioned the 
miſchief. A thought accidentally ſtruck 
him, that it might be of uſe to know 
what kind of ſtrata lay under the trench, 7 
whether hard or loft, and how near it lay 
to the rock. He got an iron- crow or bar 


: for that purpoſe, 1 — 18 inches in dia- 


er (ſuch as the Warwickſhire farmers 
: 1 make uſe of for making holes, 
into which their ſtakes for fixing 3 
are put). This crow he forced down 
about three feet into the earth. Upon 
— taking 
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taking it out, to his aſtoniſhment, a great 
quantity of water burſt out, and ran down 
the trench. —This naturally led Mr. El- 
kington to think of applying an auger, as 
an inſtrument better adapted for the pur- 


| poſe of boring. Upon trial, he ſoon found 


that to be Fo caſe; ; and by following the 
ſame plan, uſing the auger where 8 1 
| fary, he was at laſt enabled to drain all 
the wet parts of his farm®. 


"0 This account of Mr. Elkington' diſcovery, differs 
in nothing materially from that which is ſtated in my 
125 letter; ; only it appears, that the preciſe date of this 
, ſuppoſed diſcovery, ſeems. to be carefully kept out of 
8 view. It is · here ſaid, that he took his farm (obſerve, it 
is tock his farm, not that he entered to it, far leſs that he 
made his diſcovery in draining) in the year 1763-4. For 
aught that here appears to the contrary, he may have en- 
tered into the poſſeſſion of his farm, in the year 1774 


for I have known many leaſes of farms taken ten or 
| twelve, ſome twenty years before the entry to them. 


But to put aſide all appearance of cavilling, let us ſup- 
; poſe that the ambiguous date of 1763-4, means that he 


ook it in 1763, and entered to it 1764: I take parti- 
cular notice of this circumſtance here, becauſe, i in the 

| anſwer Sir John Sinclair wrote to my firſt letter, printed 
above, after apologizing to me, for baving obtained 
a premium for Mr. Elkington, inſtead of myſelf, he 


. to conſider the priority of the date of Mr. El- 


kington 8 


6 The 


46 ON DRAINING BOGS 


The advartages attending the draining 
of this farm, were very great indeed. 
 Engton's diſcovery, as the ground on which he muſt 
determine. “ I am to meet with him (ſays he) at 
Wooburn Abbey, on Monday next, when I ſhail have 
7 circumſtance fully inveſtigated, and inform you of 
The publication above, is the firſt intimation I bad 
of it. Now, by what is here ſaid, it could not be earlier 

than the year 1764; probably it muſt have been many 
Fears after—for it is ſaid, the farm rotted his ſheep, 
which he could not know, till he had been in poſſeſſion 
of it at leaſt one year. From the very next paragraph 
it appears, that he had not kept it one year only, but ſe- 
veral years before he began to drain; for it is there 
| faid, (c when he firſt got poſſeſſion, he loſt, in the courſe 
| of a few years, above 800 ſheep by the rot.” The ori- 
ginal diſcovery, therefore, muſt have been made by him, 


not it the year 1764 or 176 55 but ſeveral years, at leaſt, 


— — g B — — — — — —— 

2 7. — 2 — — — — 

8 E = — 2 — = — 

— > — ed - — — _ 
— — —— - — r by — — = — 

= — 2 mt — — — — 4 ” 1 
- — * 22 —— — 
— — 


— 2 
_ ——_— 
= - — —— - 
—— — — 
— * 
—— — — 


— — — 
— — — 
——— 


— 


poſterior to theſe years. Whence comes it, that Sir | 
John ſhould now Audiouſiy ſpeak with ſo little preciſion, 
toa point that he confeſſedly conſidered to be of a moſt 
primary importance. I, for my own part, conſider it to 
be of no conſequence who made the diſcovery, if diſ- 
covery it muſt be called; for I doubt not, but it had 
deen made by others long before either Mr. Elkington 
or myſelf was born: but a man ought to be cofiſiſtent 
with himſelf. Such diſingenuous ſhiſcs, to diſguiſe truth, 
excites contempt for the meanneſs of the perſon who 
adopts them, rather than reſentment for the i injury in- 
tended by them. Through every paragraph in this pa- 
per, the ſame diſingenuous effort is clearly diſcoverable 1 
: Might it not be ſaid, in this inſtance, ce the ſpirit is will- 
ing, but the fleſh is weak 
When 
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When he firſt got into poſſeſſion, he loſt, 

in the courſe of a few years, above 800 
ſheep by the rot; whereas, ſince the farm 
was completely drained (one ſeaſon alone 
excepted, when a field that had not been 
particularly attended to, rotted about a 


ſcore) his flock has never r been affected by 
that diſeaſe,” 


| On the Principles of Mr. Elling, Ad. 
N Dram 8. 


« «Wierwzss of land, in ſo far as it is con- 
f nected with the preſent enquiry (for it is 
unneceſſary, on this occaſion, to take any 
wetneſs into conſideration, if occaſioned _ 


1 


| by the overflowing of the ſea, or of lakes, 


or of running water) muſt either proceed 
from rain-water lying-on the ſurface, or 


0 from ſprings iſſuing from below. 


No water wall remain upon the 1ur- 
ts. but upon clay, or where the fubſtra - 


tum is clayey, for through the more porous 


ſoils it naturally fubſides. Clay, however, 


. of a tenacious nature, water can 
— neither 
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neither paſs through 3 it from the ſurface = 
the bottom, nor from the bottom to the 
ſurface. In ſuch land, therefore, there 25 
can be no ſprings, and the water that falls 8 
on the ſurface muſt remain upon it, unleſs 
there is a deſcent, and the water is carried 
| down. by ſurface- drains, or until it is ex- : 
_ haled by the air, or by the 1 

e Where the ſurface does not conſiſt e en- 
tirely of retentive clay, but is porous 
above, though tenacious below; the Eſſex 
or Hertfordſhire mode of bollow-draining Bs 


may be ſucceſsfully practiſed. 
The object of Mr. Elkington' s ſyſtem, 


2 


however, is, the draining of lands rendered 
wet by waters confined. beneath the ſur- 


face, and attemptil.g to riſe in the man- 


ner of ſprings. It is neceſlary, therefore, | 
in the firſt place, to aſcertain the nature 
of ſprings. 1 
26 According to Mr. Elkington's idea, 
1 originate from rain water, ſaved 
and collected by the hills and riſing 
grounds; which water ſubſides through 
particular ſtrata, and runs either over or 
under ſuch other ſtrata as are impervious 
to water, according as 5 they happen to lie, 
= when 
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when the water comes into contact with 


them. He alſo ſuppoſes, that there muſt 
be great quantities of water preſerved in 


the! bowels of the earth, either in a few or 


in many reſervoirs, according to the extent 


of which, ſprings are either temporary, 


(flowing only i in wet ſeaſons, and in general 
burſting out on the ſides of hills) or per- 


Petual, which are chiefly to be found at 
the bottom. Where the quantity of water 
is great, and the orifice or channel ſmall, 
Pie water muſt neceſſarily flow in equal 5 


abundance, at all ſeaſons of the year. 
„ Springs, he divides into two ſorts :— 
Land-ſpritigs, which being ſupplied "24 


ſmall quantity of ground (orkips only a 
ſingle vein of mad or gravel) muſt ſoon 
5 run dry; and bog-ſprings, which being 
fupplied by a hill, or great tract of coun- 
try, muſt neceſſarily be more regular and | 


abundant: 


„ In regard to this: regularity of bog- 


ſprings, it is to be obſerved, that hiitever . 


may be the quantity of rain that falls hs 
upon a hill, and ſubſides through its porous 
ſoils, or through the fiſſures of the rocks, 
and then falls into reſervoirs ; yet the 

. „ quantity 
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quantity of water that iſſues at the ſpring, 
in any given ſpace of time, muſt depend 
upon the ſize of the orifice, at or near jits 
mouth; and the velocity with which it 
flows, is according to its deſcent. from a 
greater or leſſer height. 7 
There are only Pur ſubſtances tho gh 
which ſpri ngs naturally iſſue; namely, 
1. Rock, whether conſiſting of ſtone or 
| hard chalk ; io Gravel ; Rene Sand; and, 
«. Made. -- 55 ; | 
„ When ſprings iſſue Wonen clay, . 
can only be in conſequence . the clay 
being per forated, and upon this circum- 
ine? in a great meaſure, depends the ſue- 
ceſs of Me: Elkington' s mode of drain- 
ing; for the wetneſs of land, ariſing from 
Huh seeht Water, is in general e 
by this, that the water runs under a ſtra- - 
tum of clay, until it comes either to rock 
with fiſſures 1 in it, or to gravel, ſand, or 
marle; it then riſes, or lenge to riſe, 
to the ſurface, and in wet ſeaſons over- 
| flows the land thus circumſtanced. But | 
if, by perforating the ſtratum of clay, you 
can intercept the water, and thus prevent 
its riſing, or can give it an eaſier channel, 
. 
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vou may then conduct it in any manner 


that may be thought moſt adviſable, and 


the land which les above the bottom of 
the trench 1 is drain ed. . 


1% lie object of Mr. Elkipgton's 8 GE 
tem; therefore, is that of draining land in- 


jured by ſubjacent waters, not by uſing 


palliatives, but by obtaining the tha 


of the ſubterraneous waters themſelves, 


and thus completely, and radically, cutting 


off the cauſe of the miſchief. Where 


there is only one collection, or one princi- 


pal vein, with ſeveral ſmaller ones, this may 


be done as effectually by one drain as by & 


; thouſ: and. 


75 „% The different kinds of fails in Which | 


Mr. Elkington has principally worked, 


are, 1. Clay; 2. Sand; 3. Bogs, or Mo- 


raſſes. 
In many parts of England, there are 


veins of ſand, where the "we 18 of a 


clayey nature, and where the ſoil is com- 
monly called clay, becauſe that ſubſtance 
pfedominates. In ſuch a ſoil it 18 very 
difficult to work, as it requires a number 


of «trenches, becauſe there is no general : 
maſs, but only partial collections of water. 
— E 2 — 4 © iN 
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The water is collected in beds of ſand or 
gravel, which, perhaps, may have no com- 
munication with each other, being croſſed 
and intercepted by beds of clay; and, con- 
ſequently, as many trenches muſt be cut 
as may be neceſſary to extract the water 
from every bed of fand or gravel, each 
vein of which, if futraghniled by beds of 
clay, becomes a ſeparate reſervoir of 
water; at the ſame time, there is no im- 
practicability in draining land of that mix- : 
ed deſcription, though it requires more 4 
pains and attention. In this mixed fort 
of foil the * modes may be ſucceſſ- —̃ 
« Tt is alfo dtfeult to drain any field 3 
where ſand predominates, as the water 
| fubfides through it. In land of that de- 
ſoription, it is better that the drain ſhould 
de open, and alſo very wide, that it may | 
we caſily fill . 1 
„ "« But the great object of Mr. Etking- 
ton's ſy ſtem 1 is that of draining bogs; and = 
it is in every point of view the ma im- 
portant; becauſe, in the firſt place, im- 
menſe tracts of valuable land, of a mo- 
"ur nature, are loſt to the community, 
from 
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bn an idea, that it is impoſſible to drain 


them: and in the ſecond place, becauſe 


land of that nature and value, in propor- 
tion to its extent, can be drained at the 


ſmalleſt expence, and when they are 


| drained, areoper haps, the n valuable of 


any. n 


1 When a bog © or a is to be drain- 


ed, the firſt object 18, to aſcertain the di- 


rection! in which the trench ſhould be dug. 


This is the moſt difficult part of the whole 
buſineſs, as it is hardly poſſible to explain 
at by words or writing, owing to the great 
variety of bogs, and the great nde of . 
countries in which they are ſituated. — 
No man can acquire this art completely 
without a great deal of practice. Such 


rules as Mr. Elkington bas been able to 
furniſh, are as FN : 


. As the whole . upon the nature 
8 of the bog to be drained, and the ſtate of 
the 55 0 country, as much knowledge 

8 poffible muſt be obtained reſpecting be 
ſtrata in the neighbourhood, whether con- 
ſiſting of Kone, e ſand, or marle, as 
the water muſt be lodged in one of theſe, 


and it is neceſſary to aſcertain which. 
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4 2. The trench muſt be directed ſo as 
to hit the bottom of the bed which occa- 
ſions the miſchief, and the particular ſpot 
where the main ſpring lies. One ſpring 
probably occaſions the whole bog, Which 
having no proper vent, forces the water 
e a number of ſmall veins, even 
to a great diſtance, and makes the whole 
a ſwamp. By draining that main ſpring, 
| the others follow of courlo 
3. If there are various beds through 
which water iſſues, the ſtone is the one to 
be preferred for draining the whole, as the | 
water is much more eafily drawn through 
it, than through gravel, ſand, or 2 
N conſequently, by 8 the ſpring there, 
the whole water which communicates 
| therewith flows through it; water alwavs 
preferring a ſtraight or clear to a crooked 
channel. But in ſtone beds, the trench 
ought to be made from ſix to eight yards 
feces” the tail of the bed, or the place 
where the rock ends; becauſe, in lime- 


is technically called, is harder than any 
other part of the rock, and there are few, 
x any, filfures in it; but by going a few 
yards 


ſtone, and in other rocks, the tail, as tt 
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yards above, you get into a ſofter part of 
the bed, and the water is more acceſſible. 
The tail of theſe beds may often be found 


in a point or promontory, jutting out from 


the adjacent heights. 


« 4. The which, in general, ſhould be 
directed in a line with the bottom of the 
bill, becauſe it makes the beſt ſeparation 


between the Upland and the Meadow In- 


cloſures, and the ſpring can beſt be inter- 
cepted. The trench, however, muſt be 


eee the line of the ſpring, or near 


it; for if it diverges from it at any diſ- 


Ane all piciott of reaching the ſpring, 


by tapping it, or otherwiſe, is over, and 
the labour beſtowed upon digging it, is 


probably loſt. 


«© 5. It is better to make a new trench 
than to tap the ſpring in any old brook or 
runof water, where that may be practica- 99 
ble; for though the ſpring, when once it 


burſts out, The force enough to throw up 


any ſtones, ſand, &c. that may accidentally 
fall into it, yet brooks, in a flood, may 
| bring down ſuch immenſe quantities of 

find; &c. as completely to overweigh and 


cChoak up the ſpring, and fo much caution 
E 3 15 
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the auger muſt be taken off, and a chiſſel 
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is neceſſary to prevent any riſk of ſuch. a 


_ circumſtance, that when the trench croſles 
any runlet of water proceeding from a 
_ ſmall brook, or from a collection of ſur - 


face water, the trench is puddled, ſo as 
not to receive it, leſt it ſhould How . 


and deſtroy the works. 


LLaſtly, having fixed on the 3 hes 
8 direction, and marked out the trench, 


yqu are to begin at the bottom or loweſt 
level, carrying your trench gradually up, 
the ſpirit-level in this part of the operation 
being your g guide. The fall for the water 
need not be very conſiderable; „ A OW 


inches in a hundred . will be ſuffi- 
cient. 


«Jn digging the 3 no en hack thoſe 


of the moſt common ſort are made uſe of, 
and common labourers can carry on the 
trench, under an experienced foreman or 
overſeer. The auger, which muſt often be 
made uſe of for tapping the ſpring, may 
be from one and a half to two inches dia- 
meter, and is applied in the ordinary man- 


ner. If, in boring, a ſtone is met with, 


or 
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or punch ſcrewed on, t to Fenatmte ſo hard. 
a ſubſtance. 


Sometimes the ſpring is cut off bs - 


the trench alone; but in many caſes _it 
lies greatly below the level of the trench, ns 
in which it is neceſſary to make uſe of the 
auger, for tapping the ſpring, as it a 
called. Mr. Elkington bored an auger- 
hole near Tamworth, thirty feet in depth, 
which threw water up equal to three 
hogſheads in a minute, and completely 


drained all the neighbourhood. 


To judge when to make uſe of the 
auger, is a difficult part of the buſineſs; 
and here it is to be obſerved, that if the | 
water, from having a ſtraight and clear 
channel, riſes without difficulty through 
the hole made by the auger, it may draw 
off the ſpring above, and even drain all 
the neighbourhood, and you may proceed 
no farther. For natural ſprings often iſſue | 
through narrow and crooked perforations, 
and, conſequently, the water” may prefer 
the eaſier though lower orifice. If it is 
certain that all the water in the ſpring 
flows through the hole made by the auger, 
you ny there ſtop ; if not, the trench 
muſt — 
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muſt be carried farther,” and the auger 
again made uſe f. b 
„The trench being once made, and 
the ſpring cut off, either by tapping or 
otherwiſe, it is then neceſſary to deter- 
mine whether the drain ſhould be open or 
covered. If the drain can with propriety 
be made a fence at the ſame time, it had 
better be open, if not, it ought to be co- 
vered. No apprehenſion esd to be en- 
tertained of the holes made by the auger 
being filled up, whether the drain is open 
or erde, unleſs other waters are ad- 
mitted; becauſe ſuch is the for ce of the 
. ſpring, that it will throw up any ſtones, 
I mt: >. - "earth, or other ſubſtauces that might ac- 
|'. || = : cidentally g get into it, and it can bs injur- bs 
ed by nothing, but great quantities coming 
upon it at once. ; OBf: "I 
If the drain is to be covered, hs moths. 
adopted by Mr. Elkington is, to make it 
ſquare, either of common brick or ſtone. . 
Of the two, ſtone, when flat, is prefera- 5 
5 ble; at the ſame time, when ſtone can- 
not be had, a ſort of brick, invented, it 
18 ſaid, by Mr. inen, e the 
e well. 


60 But 
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- > $ But the tax (which certainly ought to 7H 


be taken off, on- bricks for drains) prevents 


the. general uſe of this article, though ſo 
well calculated for the purpoſe; - If the 


drain is well made, it may laſt for ages; 


the force of the running - water preventing 
it from filling g up, more hind ſpring flowing 


through the bowels of the earth, provided 


the mouth of the drain is kept open, and 


| regularly cleaned out when neceſſary y. 


None of thoſe made by Mr. Elkington 


have as yet failed; any perſon who makes 


in future, may ſafely engage to keep them 


in repair for fifty or one Bund years. 


This ſyſtem of draining land! is ſome- 


times attended with extraordinary conſe- 


quences. By it, not only the land below 
the natural ſpring or even above the ar- 
 tificial ſpring, is Kick but the waters 
from the neighbouring heights, finding a 
new and eaſier channel, abandon the 1 85 
places to which they formerly went, and 
thus a tract of country may be drained, - 
x without the leaſt apparent communication 
with the ſpring intended to be drained, or 
the trench made to it. Nay, a drain made 
on one fide of a hill has been known to 


make 
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make fprings 24 wells on the other ſide 
quite dry, opening a channel of an eafier 
ſort, to which the water naturally draws. 
As yet, Mr. Elkington has only made 
uſe of theſe diſcoveries for the purpoſe: of 
_ draining the land. But as the complete 
command: of an unexpected treaſure of 
water is thus obtained, it is probable, 5 
that the plan may be very much improved, 
by uſing the water thus obtained for the —̃ - 
purpoſe of flooding land, which it is well 

_ known is the greateſt of all 1 improvements, 

as it requires little pains or expence to in- 

ſure, by means of the water alone, luxu- 

riant crops and perpetual fertility.” From 

ſprings alſo ſuch quantities of water may 

be obtained, as may be of uſe in regard to 

mills and navigations, and in kupplying 

f private houſes, and even towns and vil- 
lages, with wholeſome water to drink, or 

to uſe for other purpoſes,” inſtead of mere 
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; puddle. T5 
| $1118 Mr. Elkington being iel ſword: 
| | | ; ful in judging of the ſtrata of the earth, 
1015 where it hes not been greatly altered by 
| 163 fl ſome convulſion of nature, it may be right 
10/3188 to fate the principles on which he ads. 
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His mode of judging of the ſtrata is not 
from the herbage that grows upon the far- 
face, which is often artificial, and not 


natural (ruſhes only excepted, which de- 


note clay) nor, as ſome imagine, from the 


morning and evening vapour; but in wet 
weather he judges by the ſtate of the ſur- 
face, the veins of clay being then'wet, 
whereas thoſe of ſand are comparatively : 
dry. The beſt mode of determining the 
matter is, however, by examining the 


3 
neighbouring heights, particularly if any 


pits or quarries have been made in them, 
: becauſe, if the one height at all reſembles A 

the other, the ſtrata on whe ſame level will 
probably be the ſame. He alſo judges, 
with remarkable preciſion, how to find 
ſtone 1 in places Where it would not be ge- 
nerally looked for, and to diſcover the 
place where wells may be made with the 
| beſt chance of ſucceſs.— The rules on 


which he acts in regard to theſe two arti- 
cles, muſt be the ſubject of future enquiry. 


a The knowledge of the different ſtrata will 
be greatly Kae illtste by Mr. Elkington's 


giving plans of the ſtrata in England, ſo 


far as he bas travelled through it ; the 
fame 
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fame ſtrati. frequently running in a line 
from ſea. to ſea: - 780 
On the Whole, it appears os. this 
mode of draining land injured by ſubter- 
raneous waters, is by far the moſt effee- 
| tual of any that has yet been ſug geſted; 


_ and, to the credit of Mr. Elkingtons it is 
to be obſerved, that he made no difficulty 


| in communicating the nature of his diſco- 


veries to the 3 of the Board of 
Agriculture, appointed for the purpoſe of 


meeting with him upon the ſubject; and 
that he left it entirely to the Board to make 
him any remuneration, or not, as they 
might judge proper. 


Mr. Elkington having thus enabled the 

; Committee, to form ſome idea of his * 

tem of draining, and the principles on 
which it is founded, it only remains to 
point out the beſt mode of making others 


maſters of the ſubject, ſo that he! benefits 


thereof 1 may be ſpread as quickly as poſ- 
1 ſible over the kingdom. Mr. Elkington 


is of opinion, that the moſt likely plan 


for that purpoſe, is. for the Board either 


to pitch upon ſome intelligent perſons to 
travel about With him, to whom he will 


communicate 
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| communicate his 1deas, and explain the 
principles on which he acts mage diſtinctly, 
by pointing out on each ſpot, e,, © - 
the manner in Which he would drain the 
different kinds of ſoil; or to bind appren- | 
tices to him, whom he would readily in- 1 
ſtruct. Perhaps, a tour over the whole 
iſland, would be adviſeable, beginning wh .- 
the Eaſtern, and returning by the Weſtern 1 
coaſts of the kingdom. Mr. Elkington | - 
would thus be enabled to judge, to what „„ 
extent this mode of improvement could 
be carried, and whether the ſame ſyſtem 
Will anſwer amidſt the hills and vallies of 
Wales, or Scotland, as in thoſe of Lan- 


; caſhire, where he has already been ſo. 
5 ſucceſsful.” Wo 
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þ - his only remark I ſhall mike on * — 
above! is, that! it 18 not caſy to form an idea 

| how ſuch a performance could ever have 
4 been produced. Perhaps, it. may be ads... 
counted for on the ſuppoſition that the fol 
lowing caſe could have happened. —If Mr. | 
en when he met the Committee 
gf the Board of Agr iculture at Wooburn- 
VVT Abbey, 
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Abbey, for the purpoſe of explaining to 
them the principles of his mode of drain- 
ing, ſhould have candidly told them, that he 


was merely a plain practical man, who was 
little acquainted with philoſophical prin- 


ciples of any fort, and therefore was not 
able to give any kind of explanation fuch 


as they "EN require; that he could 
not clearly expreſs, perhaps, any of his 
ideas, fo as to make them intelligible to 


| gentlemen. of their rank ; but, if they 


Wound have the goodneſs to ſhow him a 
field that required to be drained, he would 
let them ſee in what manner he ſhould 
proceed, and give them the beſt explana- 


tion he could of every thing about which 
they ſhould interrogate him as he went 


on; and that this was the only way in 
which he thought he could make the 
reaſons of his practice be fully underſtood. 
Should this, I fay, have happened, and 
ſhould this have been all the information 
the Committee could obtain from him- 
"ir; and ſhould they farther think, that 
after what had heppened, it would-be ab- 
ſolutely neceſſary for the Committee to 
make ſome report to the Board; and ſhould 
5 RE they 
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they thus circumſtanced, have charged 


ſome perſon to make out the beſt account 
he could on. this ſubject ; and ſhould that 
perſon, who had formed a few vague no- 


tions from the imperfect hints or Mr. 
Elkington ill underſtood, and mingled a 
with former. ideas adopted at ſchool, ks 


out that account; ſuch a production as 


that which has been above exhibited, might 
naturally enough have been the ele; — 


I do not ſay, that this did actually happen; 
but, I think, it would be difficult to ac- 
count for ſuch a performance i in any other 
way. It certainly never could have been 


written by one who had even attempted o 


| pit his own directions into practice. ; 


In the preſent edition ſome additions 
have been made to this Eſſay, to render 
it ſomewhat more complete than before; 
but theſe additions are carefully diſ- 
tinguiſhed from the original performance. 
Theſe additions, with "Cane others, are 
printed ſeparately, to be ſold fo the accom- 
madation of the purchaſers of * the former 
editions of this Work: and for the ſake of -- 
other purchaſers, who may incline to have 
the Eſſay on e complete, that Eſſay 
:; —_ 
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has been there Heb entire. To Which is 
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added, the Two Letters to Sir John 8. 
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N the preceding Eſſay, I have ſhow- 
1 cd, that water may on ſome oc- 
caſions be of great utility to the farmer; 
yet, as there are few things more prejudi- 
cial to him than a ſuperabundance 55 
when too long continued upon the ground, . 
it behoves 19 to guard againſt this evil 
as much x as he poflbly can; "and at almoſt 
any expence, to free his ground from it, 
if he hopes to make any confiderable 3 im- 


provement thereon; for, unleſs this be 


| firſt done, all his other operations will | 
turn out to little account. = 


E he methods of drawing off ſtagnant . 


water, which may be accumulated | in any 
low ſituation, for want of a proper outlet, . 


are in general ſo obvious to every man of 


diſcernment, who examines the ſituation 
of the ground, that 1 ſhall not tire the 


F 2 reader 
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reader by enlarging upon that head; but 
ſhall proceed immediately to treat of the 
moſt proper method that I have expe- 
rienced, of draining ſuch ground as is hurt 
buy ſprings oozing out upon them (uſually 
2 diſtinguiſhed by the 1 name of wet, or ſpout- 
ing around) and bogs*; as this is a matter 
of much greater difficulty than the former, 
and the principles upon which it ſhould be 
f conducted, far leſs generally underſtood. 
Springs are ed in the bowels of 
the earth, by water percolating through | 
V upper ſtrata, where they are of a po- 
. rous texture, which continues to deſcend — 
dow nwards, till it meets with a ſtratum of 
clay that intercepts it in its courſe ; ; where, 
5 being collected in conſiderable quantities, 8 
it is forced to ſeek a pailage through the 
porous ſtrata of ſand, gravel, or rock, that 
may be above the clay, following the 


cour ſe of theſe ſtrata till Toy: approach = 


It will appear to the reader, 7 that the term bog, is 
| here employed in its moſt unlimited acceptation, denot- 
ing any kind of quaggy ground ariſing from too much 
” moiſture; and not according to the uſual meaning of the 
word in Ireland, where it, for the moſt part, only denotes 
8 what is in Scotland called peat· moſs. 


ww 


the 
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the ſurface of the carth, or are interrupted: 
by any obſtacle which occaſions the water 
to riſe upwards, forming ſprings, bogs, 
and the other phænomena of this nature; 
which being variouſly diverſified in differ- 
ent circumſtances, | produce that variety 
of appearances in this TO” that we often i 
meet with. Eo 5 | 
This being the caſe, we may V naturatly 1 
25 conclude, that an abundant ſpring need 
never be expected in apy country that is 
covered to a great depth with ſand, with- 
out any ſtratum of clay to force it upwards, 
as is the caſe in the ſandy deſerts of Arabia, 
and the immeaſurable plains of Lybia. 
Neither are we to expect abundant ſprings 
in any ſoil that conſiſts of an uniform 
bed of clay from the ſurface to a great 
depth: For, it muſt always be in ſome 
porous ſtratum that the water flows in 
a Vbundance, and it can be made to flow 
horizontal ly 1 in that only, when it 1s ſup- : 
ported by a ſtratum of clay, or other ſub- 
| Nance that is equally impermeable by 
water. Hence the rationale of that rule 
ſo univerſally eſtabliſhed in digging for 
- wells, that if you begin with fand or gra- 


— 3 SE vel, 


T — I e — — 4” K 
r ted 1 IS > <> = 


— _— 
13 * ob — 


— — 
- - = —— — — - - Es = — — 
— — —— — — > —_—_—_ — — — — . — — — —— — 2 2 = 
= * 233 _- — — — a = — = —" +2 = __——- - . _ 
* 2 T _— — 6 - - - — = 2 — — 2 - ? 8 — — : 
I-= 3 — SD - — — — A Tx 2 —ä— p _ _ - 6 — — 
— 4 K — — 4 4 — 7 << = 7” — = * _ = 
— * = 4 — —— © Y . ES : 

. - : 5 Ko — 2 IF — ===. — — . — 

— ns * — - — — - . — — — —8 — Pp — — —— - A 

— 2 — —— — — — — ä ä —— - — 3 — — —— * — : ? 5 : - 
— — — p 3 — — — 2 ———ů —-— — — ” — 
—— — —ůp— —— äZm — — ook — — — a 

— 


— — 2 2 5 — 7 
< - — - -——x- xs - 
* — — 9 " ä 
3 ; — . 
— — — — — — — 


water, till you come to elay; and if you I 
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vel, &c. you need ſeldom hope to find 


begin with clay, you can hope for no water 


= abundance, till you meet with I 
| gravel, or rock. N . 
It is neceſſary that the farmer ſhould — 
tend to this proceſs of nature with care, 

as his ſucceſs in draining bogs, and every 


ſpecies of = ſpouting ground, will 


in a great meaſure depend upon his tho- 
mink knowledge of this, —his acuteneſs 
in perceiving in every caſe, the varia - 
tions that may be occaſioned by partiou- 


lar circumſtances, and his ſkill in varying 
the plan of his operations according to 
theſe. As the variety of caſes that may 
occur in this reſpect, is very great, it 


would be a tedious taſk to enumerate the 


whole, and deſcribe the particular method 
of treating each; I ſhall, therefore, con- 
tent myſelf With enumerating a few par- 
ticular caſes, to ſhew in what manner the 


principles above eſtabliſhed way! be applied 
to practice. 


Let Fig. 21ſt eulen a perpendiclis 


Kaden af a part of the carth, in which 


AB 18 che ſur face of the ground, beneath 
which 
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which are ſeveral ſtrata if porous ſab- | 


ſtances, which allow the water to ſink 
through them till it reaches the line CD, 


that is ſuppoſed to repreſent the upper 
ſurface of a ſolid bed of clay; above which 
lies a ſtratum of rock, ſand, or gravel. In 
this caſe it is plain, that when the water 
reaches the bed of clay, and can ſink no 
farther, it muſt be there accumulated i in- 
to a body; ; and, ſeeking for itſelf a paſ- 


fage, it will flow along ths ſurface of the 


8 clay, among the ſand or gravel, from D 
towards C, till at laſt it iſſues forth at the 


opening A; a ſpring of pure water. 


If the quantity of water that 1 1s accu- 5 
L mulated between D and © is not very 
_ conſiderable, and the ſtratum of clay ap- 
proaches near the ſurface, in that caſe, 
the whole of it will iſſue by the opening 
l A; and the ground will remain dry, 
both above and below it. But if the © 
5 quantity of water is ſo great, as to raiſe it 
to a conſiderable height in the bed of ſand 
or gravel, and if that ſtratum of ſand is 
not „ REST before it reaches the ſur- = 
face of the gr ound, the water in this caſe, | 


would not iſſue at A only, but would like- 
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wiſe \ oo out in Fat: Rreatis through 
every part of the ground, between A ha 
a; forming a barren patch of wet fandy 
or grave Uy er ound upon the fide of a de- 
clivity : W hich is a phænomenon that 
every attentive obſerver muſt have fre- 
quently met with. : 
Ss = drain a piece of ground j in this ſitua- 
tion, is perhaps, the maſt unprofitable taſk 
that a farmer can engage in; not only 
becadſt it is difficult to execute, but alſo, 
becauſe the ſoil that is gained is but of 
very little value. However, it is lucky 
that patebes of this kind, are ſeldom of 
great breadth, although they ſometimes 
run along the ſide of a declivity, | in a ho- 
rizontal direction, for a great length. 
1 only effectual method of draining 
; this kind of ground, is, to open a ditch, as 
high vp as the higheſt of the ſprings at a, 
which ſhould be of ſuch a a as not 
only to penctrate through the whole bed 
of ſand or gravel, but alſo to ſink ſo far 
into the bed of clay below, as to make a 
canal therein, ſufficiently large to contain 
and carry off the whole water. Such a 
ditch ; 18 repreſented by the doted lines @, 
I ro e, 23 
33 5 
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e, 2; but as the expence of making a 


ditch of ſuch a depth as this would ſup- 


pole, and of keeping it afterwards in re- 
pair, is very great; it is but in very few 
caſes that this mode of draining would be 


adviſeable, and never, unleſs where the de- 
clivity happens to be ſo {mall, that a great 


ſurface 1s Joſt for little depth ; ; as would 
have happened here, if the ſurface had 


extended in the dir ection of the doted 


line 4 d. e 
But, ſuppoſing that the W of clay, 


after approaching to the ſurface at A, 
continued to keep at a little depth below - 
ground ; and that the ſoil which lay above 

it was of a ſandy or ſpungy nature, fo as 


to allow the water to penetrate it eaſily: 


In that caſe, even ſuppoſing the quantity 
of water that flowed from I to C, was 
but very inconſiderable, inſtead of riſing 


out at the ſpring A, it would flow forward 


along the ſurface of the clay, among the : 
porous earth that forms the ſoil, ſo as to 
keep it conſtantly drenched with water, 
and, of conſequence, render it of very little 


value. 


Wetneſs, ariſing from this cams, © is 
uſuallp 
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uſually of much greater extent than the 


former; and as it admits of an eaſy eure, 
it ought not to be one moment delayed. 


For a ditch of a moderate depth opened 


at A, and carried through a_part of the 


ſtratum of clay (as repreſented by the 
doted lines A, &, J) would intercept and 
carry off the whole of the water, and ren- 


der the field as dry as could be deſired. 
It is, the -refore, of very great conſequence 


to the farmer, accurately o diſtinguiſh be- 
tween theſe two cates, ſo nearly allicd to 
each other in appearance; and 28 this can 
be eaſieſt done by boring , every one who 
has much ground of hs kind, ought to 

provide himſelf with a ſet of bori ing- irons, 


which he will likewiſe find uſe for on 


other occaſions. 


J might here enumerate a great variety | 
of caſes which might be . ee to the 


ſame head with the . but as any 


attentive reader may, after what has been 


 faig, be able eaſily to diſtinguiſh theſe, I 
| ſhall only in general obſerve, That every 


for] of a ſoft and porous texture, that hes 


upon a bed of hard clay, whatever its - 


tuation in other reſpects may be, Will! in 
i ſome 
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me meaſure be ſubjected to this diſeaſe 2 
And if it is upon a declivity of any confi. 
derable length, the undermoſt parts of the 
field will be much damaged by it, unleſs. 
ditches are thrown up acroſs the de- 
_ clivity, at proper diſtances from one an- 
| Other, to intercept the water in its de- 
ſent. 
It may not likewiſe be improper here 
to remark, that, in caſes of this nature, 
unleſs where the ſoil is of a very great 


depth, the malady will always be encreaſ- 


ed, by raiſing the ridges to a conſiderable 


1 height ; ; as will appear evident by examin- | 


- ing Fig. 22, in which the line AB repre- 
ſents the ſurface of a field of this nature, 
and CD the ſurface of the bed of clay. 


Now, if this field were raifed into high | | 


ridges, as at F, F, F, ſo as that the 1 
rows E, E, E, deſcended below the ſur- 
face of the clay, it is plain, that all the 
water that ſhould fink through the middle 
of the ridge, would run along the ſurface 
of the clay, till it came to the ſides of the 
ridge L, L, L, L, L, L, which would thus 


be kept continually ſoaked with water; 


whereas, if the as had been kept le- 
vel, 8 
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vel, as in the part of the field from G to 
H, with open furrows H, at moderate diſ- 
tances from one another, the water would 
immediately ſink to the clay, and be car- 
ried off by the furrows, ſo as to damage 
the ſoil far leſs, than when” the —_ are 
| high. - 
If the ſoil is ſo thin, that the + age: can 
always touch the clay, the ridges ought to 
be made narrow and quite flat, as from G 
to H; but if there is a little greater depth 
of ſoil, then it ought to be raiſed into 
| ridges of a moderate height, as from H to 
'K; 3 as to allow the bottom of the furrow 
to reach the clay. But neither is this ne- 
ceſſary, Where the ſoil is of any conſider- 
able „„ 

I have ſeen ſome -nduftrious farmers, 
who having ground 1 in this ſituation, have 
been at the very great expence of making 
a covered drain in each furrow. But, had 
2; they rightly underſtood the nature of the | 
diſeaſe, they never would have thought 
of appling ſuch a remedy; as muſt ap- 
pear evident at firſt ſight to thoſe who 
examine the figure. The ſucceſs was, 
e tep © OY what 
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what might be expected from echt a fool- 
1th wndertaking, 
Theſe. obſervations, it is to hoped, will 
fuser as to the manner of treating wet, 
ſandy, or porous ſoils. I now proceed to | 
take notice of ſuch as are of a ſtiff clagey — * 
nature, which are often very different in EY 
appearance, and require a different treat- 
ment from theſe. 
SGWr,uppoſe that (as in Figs 23) the ſtra- 
tum of ſand or gravel, D C, thould be diſ- 
continued, as at E, and that the ſtratuny, 
above it ſhould be of a coherent clayey 
nature: In this caſe, the water that flow 
ed towards E, being there pent in on every 
ſide, and being a there in great 
quantities, it muſt, at length, force a paſ- 
ſage for itſelf in ſome way; and preſſing — 
ſtrongly upon the upper ſurface, if any 
one part is weaker than the reſt, it there b 
would burſt forth, and form a ſpring * ö 
0 ſuppoſe, at A). But if the texture of every — 
part of this ſtratum Were equally ſtrong, 1 
the water would ſqueeze through man 
Amall crannies, and would ooze out in 
numberleſs places, as between A and F, — 
fo as to occaſion that kind of wetneſs | 


which 


— — a. * * py = "OY —— — 
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which is known by the nate of a pots 
ing clayey ſoil. ID 
The cure, in this caſe; is muelt more 
eaſily effected than in arty of the former: 
For, if a ditch of a confidetable ſize be 
opened, as at A, towards the lowermoſt 
fide of the ſpouting ground, ſo deep as to 
_ penetrate through the upper ſtratum of 
clay, and reach to the gravel, the water 
will riſe up through it, at firſt, with very 
great violence, N will gradually de- 
creaſe, as the preſſure from the water be- ” 
hind is diminiſhed. And when the whole 
of the water accumulated in this fab= 
terraneous reſervoir is run off, there be- 
ing no longer any preſſure upon the clay 
| above it, the whole ſoon becomes as dry 
as could be defired ; and continues ſo ever 
afterwards, if the ditch be always kept 
open. This I ſpeak from experience, I 
having rendered ſome fields of this kind * 
that were very wet, quite dry, WW this 
x method of treating then. 
It will hardly be neceſſary | r me here 
to put the farmer upon his guard, to be 
particularly careful in his obſervations, 
VV 2 


\ 
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chat he may diſtinguiſh between the wet- 


neſs that is produced from this cauſe, and 


that which proceeds from the cauſe before 


mentioned: ; Becauſe the treatment that 
would cure'the one, would be of no uſe at 


an to the other. 


The attentive obſerver, likewiſe, will 
readily perceive, that if any field that =. 

wet from this cauſe, admits of belag 
ploughed, it will be in equal danger of 


being hurt by being raiſed in high ridges, 


with the other kind of damp g ground be- 
fore mentioned: For, as the depth of 
earth above the reſervoir would be ſmallet : 
in the deep furrows than : any where elſe, 
there would, of conſequence, be leſs reſiſt- 
ance to the water in that place, ſo that it 


$ould riſe there in greater abundance. 


And if. 1 in this caſe, a farmer ſhould dig a 
drain in each furrow; —as a confderible 5 
quantity of water would riſe into them, 


in ſome caſes, the ground might be im- 


| proved, or even quite drained thereby, 
(eſpecially if they ſhould have accidentally 
reached the gravel in any other place,) 
n although at an expence much greater 
| . 
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than was neceſſary x. I take notice of 
this: circumſtance, in 55 meaſure, to 
prevent the prejudice that ſome inatten- 
tive obſervers might entertain againſt 
what we ſaid before of this method. of 
draining, from their having accidentally 
feen tome fields that may have been bet- 
tered Py it. Yi 
Bogs are only a variety of this laſt 
mentioned kind of wet ground, and there- 
fore ought, in general, to be drained after 
the ſame manner with them. Clay is 5 
ſubſtance that ftrongly reſiſts the entrance 
of water into it; but, when clay 1 is long 
drenched With water, it is, in proceſs of 
time, iu ſome meaſure, diſſolved thereby, 
loſes its original firmneſs of texture and: 
| cue and becomes a ſort of ſem̃ 
fluid maſs, which is called a bog. And: as 


theſe bogs are ſometimes covered with a 


ſurface of a particular kind of craſs, with 5 


: very. matted roots, which 1 1s ſtrong enough e 


3 This ſeems to have been preciſcly the caſe, in the 
firſt attempt of Mr. Elkington at draining, in which 
Cafe he accidentally penetrated the bed of clay, and reaCh- : 
ed the pervious ſtratum below it. 


to 
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to bear a ſmall weight without breaking, 
although it yields very much, it is, in theſe 
circumſtances, called a Swaggle. 
But whatever be the nature of the bog, 
it is invariably occaſioned by water being 
forced up through a bed of clay, as juſt now : 
deſcribed, and -difſolving, or ſoftening, if 
you will, a part thereof. I ſay only a part, 
becauſe, whatever may be the depth of 
the bog, or ſwagg ole, it generally has a par- 
tition of ſolid chey: between the bog and 
the reſervoir of water under it, from 
whence it originally proceeds: For, were 
not this the caſe, and were the quantity of 
water conſiderable, it would meet with no 
| ſufficient refiſtance from the bog, and 
would iſſue through it with violence; and. 
5 ory the whole ſemifluid maſs along with 
it. But this would more inevitably bo the ELON 
pales if there was at firſt a cruſt at the bot- = 
tom of the bog, and if that cruſt ſhould © 1 
ever be broken; eſpecially, i if the quantityof — 
Water under it were very conſiderable. And 
as it is probable, that in many caſes of this 
ſort, the water ſlowly dilutes more and | 
more of this under-cruſt, I make no doubt 5 OY by 1 
| but that 1 in the revolution of many ages, a 
N 3 great 
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great many irruptions of this kind may 
have happened; although they may not 
have been deemed of importance enough 
to have the hiſtory of them tranſmitted to 
poſterity s. Par 2 8 
Of this kind, although cmd af: a dif- | 
ferent ſubſtance, I conſider the flow of the 
Solway moſs, in Cumberland, to have 
been; which, upon the 16th November, 
1771, burſt its former boundaries, and 
poured forth a prodigious ſtream of ſemi- 
fluid matter, which, in a ſhort time, co- 
vered ſeveral hundred acres of very fine 
arable ground. Nor will any one who is 
„„ acquainted with the nature of moſs, Who 
| knows its reſemblance to clay in its qua- 
| lity of abſorbing and retaining water, and 
its very eaſy diffufibility therein, be ſur- 
; priſed at this; as, from all theſe proper- 
ties, it is much better adapted for forming 
an extenſive bog, and therefore in greater 
danger of producing an extenſive devaſta- 
.. tion, by a an eruption of the water into i, 


| * Probably, the eruption ik Saint Win- DR 
nifred's well, in North Wales, may have been of tus 
5 te Note to the fourth Edition, 
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than thoſe that are formed of any kind of 


brag whatever *. 


If the bog or Hranipy ground be upon a 
declivity, the ditch ought to be carried 


acroſs the field, about the place where the 
loweſt ſprings ariſe. But if the ſurface 


of the ground be level, or nearly fo, as be- 
tween A and B (F 1g. 24) and the ſprings 
break out in ſeveral places, 9994994 16 


as to form ſoft quagmires interſperſed 


through the whole of the field, it will be of 


* Since the abave was written, I find the eruption 


of. Solway-moſs was produced in a manner very differ- 


ent from the above. The water which carried it off, 


inſinuated itſelf between the ſmooth bed of clay, below the 


| moſs, in ſuch great quantities, as, without ſoftening the 


moſs ſo as to reduce it to the ſtate of a ſemi-fluid 
maſs, heaved it up, ſo as to be as if afloat upon the water, 


which ſhoved it bodily forward with the current, till it 
was left, in a great meaſure, in its natural ſtate, lying 
above the corn-fields, to the whole depth of the moſs. 
For farther elucidations on the ſubject of moſs, ſee 
a Practical Eflay on Peat Moſs. Robinſons, . 1994-— — 
N. B. At the time the preſent Eſſay was written, I 
had formed no diſtinct idea of the nature of moſs; and 


at the time the Eſſay on moſs was written, I knew no- 
thing of the fac here ſtated. It affords an additional 


proof of the truth of the hypotheſis there brought for- 


- ward. Nate to the fourth Edition. 5 
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| lttleconſequence i in what part the drain 
is opened; for, if it be dug ſo deep as to 


allow the water to riſe i in it with freedom, 


it will iſſue through that opening, and the 
field will be left perfetily — 


But as it may frequently happen that 


the ſtratum of gravel ſhall be at a conſi- 
derable depth beneath the ſurface of the _ 
earth, and as it may be ſometimes even 
below the level of the place into which 
the drain muſt be emptied, it might ſome- 


times be extremely difficult to make a 


ditch ſo deep as to reach the bed of ſand 


or gravel. But it is lucky for us that 


- this i is not abſolutely neceſſary i in the pre- : 
5 ſent caſe; becauſe a drain, of two or three | 
feet deep, as at D, will be equally effectual 


with one that ſhould go to the gravel. All 


that is neceſſary i in this cle is, to ſink 
pits (P) i in the courſe of the drain, at a 
2 moderate diſtance from one another, which 


go ſo deep as to reach the gravel. For, as 
th water there meets "wth no reſiſtance, | 
- readily flows out at theſe openings, and 


is carried off by the drain, without being 
forced up through the earth ; ſo that the 
gre ound 1 18 left entirely dry ever after, 


1 have 


1 * 
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L have likewiſe drained ſeveral fields i in 


this way; and as I have generally found 
the appearances pretty. much alike, I ſhall, 


for the information of the inexperienced 
L reader giye a ſhort account of them: 

If you attempt to make your pit in one 
of theſe ſoft quaggy places, where the wa- 
ter 1s found i in great abundance, you will 
meet with very great difficulty in forming 
it: For, as the ſubſtance of which it is com- 
poſed is a ſemi- fluid, it will always flow 
into the hole as faſt as you dig it. On this 


account, I would adviſe, not to attempt 
to make the pit in the wagg gle, but as 


near it in the ſolid earth as you conveni- 
1 can. However, if it be pretty firm, 


and of no great extent, it will be ſometimes 
| prafticable to make a pit in the ſoft bog, 


at the drieſt time of the year. This I hav 


ſometimes practiſed, which gave me an 


opportunity of obſerving the nature of 
theſe bogs more perfectly than I otherwiſe : 


zT would Bae a 1 


In the trials of this kind: that 1 have 


1 the ſoft quagg ground has ſeldom | 
been above three or fog feet deep, below 
which I have always found a ſtratum of 


K 3B . hard 
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| hard tough clay, uſually mixed with ſtones, 
and ſo firm that nothing but a mattockx 
I pick-axe could penetrate it: And as 
this ſtratum is comparatively nach drier 
than the ground above it, an inexpe- 
rienced operator will be very apt to 
imagine that it is the bottom he 18 in ; 
ſearch of. 4: 
<"m Seng through this Aratom, you 
will frequently meet with ſmall ſprings 
_ oozing out in all directions; ſome of them 
that might fill the tube of a ſmall quill, | 
and others ſo ſmall as to be ſcarcely percep- 
tible. But, without regarding theſe, you 
- muſt continue to dig On without inter- 
5 miſſion, till you come to the main body of 
the reſervoir, if I may ſo call it, that is 
contained in the rock, gravel, or ſand; 
which 1 have generally found from two L 
to four feet below the bottom of the ſwag- 8 | 
_ gle, and which you will be 1 in_no 8 
of miſtaking when. you come to it. For, 
iR there kn! been no opening made before 
that time in the field, as ſoon as you break 
the cruſt immediately above the gravel or 
rock, the water will burſt forth Uke a tor- 
rent, and, on ſome occaſions, will riſe 
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like a jet deau, to a conſiderable height 


above the bottom of the ditch ; and con- 
tinue to flow off with great impetuoſity 

for ſome time, till the pent- up water be- 
ing drained off, the violent boiling up will 


begin to ſubſide, and the ſtr end of the 
current to abate, and in a t time it 
will flow gently out like any ordinary 


ſpring. 


Allowing it to remain in this ſtate for | 


ſome time, the quaggy earth will ſoon be- 


gin to ſubſide, and gradually become fir- 
mer and firmer every day; ſo that in the 
ſpace of a few months, thoſe bogs that 
Were formerly ſo ſoft, as hardly to ſup- 
port the weight of a ſmall dog, will be- 
come ſo firm, that oxen and horſes may 


tread upon them without any danger of 


: ſinking, at the very wetteſt ſeaſon of the 


year. 
I had a field of this nature, that, by 


having only one ſuch pit, as I have now 


5 deſcribed, opened i in it, was eptirely drain- 


ed, to the diſtance of above a hundred FT 


; yards around i in every direction. 

But, as it 18 poſſible that the ſtratum in 
whichthe» water runs, may be in ſome places 
F MI 4 5 interrupted, 


\ 
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interrupted, it will be in general expedient 
to make ſeveral of theſe pits, if the field 
is of great extent; always carrying the 
drain forward through the lowermoſt part 
of the field, or as near the quag as you con- 
x veniently can; and ſinking a pit where- 
ever you may judge i will be moſt neceſ- 
fary. But if the ſtratum of oravel i is not 
interrupted, there will be no alen burſt 
of water, at opening any. of theſe after 
the firſt, as I have frequently experienced, 
To keep theſe wells from clofing up, it 
_ always expedient to fill them up with 
ſmall ſtones immediately after they are 
made, which ought to riſe to the height of 
the bottom of the Aran. 5 
I have often imagined, that the ex- 
pence of digging theſe pits might be ſav- 
ed, by boring a hole through this ſolid ſtra- 
tum of Rig with a large wimble (auger) 
made on purpoſe ; 4 bur as I never expe- 
rienced this, I cannot ſay whether or not 
1 would anſwer the defired end exactly. ws. 
-- If the whole field that is to be drained, 
; conſiſts of one extenſive bog, it will re- 
quire a long time before the whole work 
Can be entirely finiſhed ; as it will be im- 
C1 3 . 
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poſſible to open a drain through it, till one 
part of it be firſt drained, and becomes ſo- 


lid ground. In a ſituation of this kind, the 


undertaker, after having opened a drain to 
convey the water m the loweſt part of 


the bog, muſt approach as near to the 


ſwampy ground as he can, and there make 
his firſt pit, which will drain off the water 
R from the neareſt parts of the bog. 


When this has continued open e ſome 
time, and that part of the bog is become 
ſo ſolid as to admit of being worked: let 
him continue the ditch as far forward 
through it as the ſituation it is in will ad- 
mit of: and there ſink another pit; and 
5 proceed gradually forward in the ſame 
manner, making croſs cuts where neceſ- 


; ey: till the whole be finiſhed. 


In this matiner, may any bog or tract 
of ſpouting ground, of this nature, be ren- 
dered dry, at a v ery inconſiderable expence. 
And as there can be no other method of 
draining g ground of this ſort effectually, : 
recommend the ſtudy of it to the attention . 


of every diligent farmer who may have 


occaſion)for Ib. Let him firſt be extreme- 
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ly cautious in examining all the circam- 


ſtances of his particular fields, that he 


may be certain which of the claſſes above 


enumerated it may be ranked with; and 

when he is perfectly ſure of that, he may 

3 proceed without fear, being morally cer- 
tain of ſucceſs. 


There is, however, one kind of: W 
g¹ ae not yet particularly ſpecified, that 


J have purpoſely omitted taking notice of g 


till this time, as I have never had an op- 


portunity of examining particularly into 

the nature of it, nor of aſcertaining, by ex- 
perience, what is the moſt proper method 

of treating it. —The ſoil I have now par- 
ticularly in my eye, conſiſts of a deep . 
ſtrong clay, that does not vary its nature 


even on the ſurface, but i in as far as ma- 


nures may have rendered it more friable and 
tender. The colour uſually inclines to a 
reddiſh caſt ; and, for the moſt part, it is 
ſituated upon the fide of ſome declivity. 
This bed of clay reaches to a great depth, 
without any variation, and is, on many 
occaſions, intermixed with a conſiderable ; 
quantity of ſmall ſtones. 


: 1 SA | Many 
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Many foils of the fort now deſcribed, 

are apt to be continually moiſt, and full of 
water, during the winter ſeaſon. But 
when the dry weather of ſummer ſets in, 
the moiſture is diminiſhed, and the ſurface 


becomes hard; and it is rent into many 


large gaps, which allow free admiſſion to 
the ſun and air, ſo as to ſcorch up almoſt 
every plant that is ſowed upon it. And as 


theſe ſoils are uſually, in themſelves, natu- 


rally fertile when drained, it were to be 
withed that ſome method could be diſco- 
vered that would be leſs expenſive than _ 
what is uſually practiſed with regard to 
ſome foils of this kind in Eſſex, where 
- they make covered drains of two feet and 
--& half” deep, running diagonally through 
the whole field, at the diſtance of e 


feet from each other. 


? Were I to indulge myſelf i vol conjectur- 

ing, I might here offer ſome remarks tend- 

5 ing to . the probable cauſe of this phe- 5 
5 nomenon, and point out an eaſter method 


of: cure. But as it 18 extremely danger- 


ous. for one who. pretends. to inſtru 
others, to give way to the tempting ſeduc- 


tions 
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+: PI _ I T 10 NS 
"19. THE 
vm ESSAY ON DRAINING, 


MADE IN THE LEAR 1797. 


1 Au no longer reſtrained by the con- 


fiderations which influenced me when this 


; the attentive reader will find little! in what 


follows that may not be inferred from 
what has gone before, yet it will not per- 
haps prove diſagreeable, to ſee how me 
few ſimple principles above ſuccin&tly de- 
veloped, may be eaſily applied in ſome. 
practical caſes which aſſume a conſiderable 


diverſity of appearance. 


The peculiar ſpecies « of wet land, that has , 
been juſt now deſcribed, is not in general + 

| pecafioned by ſprings; for in the kind 
7: of ſoil here deſcribed, ſprings, properly ſo 


called, are rarely to be found ;—it originates, 
for the moſt part, entirely from water that 


falls from he . When rain falls i in 


abundance 


Eſſay was firſt publiſhed; an experience of 
more than twenty years farther has re- 
moved thoſe ſcruples entirely: And though 
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abundance upon al field of the kind here 
deſcribed, a part of the water will find its 
way along the ſurface towards the furrows, 
if any ſuch have been made in it, by which 
it will be carried off the field; but a conſi- 
derable quantity of water will be abſorbed 
by the porous ſoil on the top, through 
which it will gradually fink, till it reaches 
the ſolid bed of clay below, which, Having 

never been opened up effectually, reſiſts 
the water, which can there penetrate down- 
wards no farther. In that caſe, it can find 
no outlet until it forces its way laterally to- 
wards the furrows, flowly through the ſu- 
perficial mould—or, if no furrows are pro- 


vided to carry it off, it muſt remain as in 


a baſon, in which the ſuperficial ſoil B 
mixed with the water, ſo as to become a 
thin paſte, that muſt remain of a ſoft con- 
ſiſtency during wet weather, and which, 
When much rain hath fallen, will be only 
a ſmall degree removed from fluidity— 


— - While* in this ſtate, it muſt be highly pre- 


Judicial to the vegetation of all thoſe plants | 
we are in the uſe of cultivating in this 
country : But in this ſtate the ſoil muſt 
remain, drenched with water, until the 


return of dry weather, The fur” will then 
| | evaporate 


— 


- 
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evaporate it; when the ſoaked paſte, now 
deprived of its moiſture, will aſſume a hard 
irony conſiſtence, which is equally unfit for 
the ſuſtenance of plants as it was in its 
moiſtened ſtate. 
Such being the eau of this liſeaſe the 
conſequences may be eaſily removed. The 
opening up of hollow drains, running diago- : 
_ nally acroſs the ſlope, at a ſmall diſtance 
from each other, if they can be kept open, 
will anſwer the ſame purpoſe, nearly, that 
the drawing of open water furrows in 
the fame direction would have done, and 
will, doubtleſs, mitigate the evil, in propor- : 
tion to their nearneſs to each other: but 
they muſt be very cloſe together indeed, 
if they remove it catrely—for ſtill the ſoil 
muſt be drenched in the manner before 
_ deſcribed, by the water forcing its way 
through it, until it reaches the drain. 
But, as the rain-water will ſink perpen- "DS 
1 dicularly through the ſoil, until it meet? 


with the ſolid clay, before it attempts to 


| ſeek a lateral direction, it muſt follow that 


that part of the mould which is neareſt to 


the clay, will be more drenched with wa- 
ter than thoſe * of it which lie at a 


* 


4 , 
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greater diſtance above the clay; of courſe, 
the deeper the ſoil, the leſs will the ſurface- 
mould be liable to be drenched with hurt- 
ful moiſture.— Hence it follows, that if the 
ſoil ſhall be deepened to ſuch a degree, as 
that the water, even during the greateſt 
rains, ſhall not be forced to riſe ſo high as 
to chill the roots of the plants which grow 
upon it, the remedy WANING for will be = 
effected. | 
Nor will this be a matter of fach great 
difficulty, as at firſt ſight it might appear 
for as the rain ſinks ſlowly downward 
through ſuch a ſoil, that portion of rain 
which falls firſt continuing to ſink regu- 
_ ary, if the ſoil be mellow,” without ſtop- 
ping, goes gradually downward, making 
way for that which follows, without being 
regorged back upon it till it meets the 
bottom Hence, if we ſhould ſuppoſe, for- 
the ſake of illuſtration, that the rain ſunk 
four inches downward i in twenty-four hours, 
and that the rain continued without inter- 
miſſion for three days together, the water 
would have penetrated, by that time, to 
the depth of twelve inches, had it met with 
no interruption before the rain abated ; but 


if : 


: | 
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if the ſoil were no more than four inches 
deep, the water would have reached the 
bottom, in twenty-four hours, after which 
time, it could go no farther—but the 
rain continuing to pour on more, the ſoil 

towards the bottom, by acquiring freſh ad- 
ditions of water every moment, is there ſoon 

reduced to the ſtate of a ſemi-fluid paſte . 
and as the water muſt riſe higher and 


higher, while the rain continues, more of 


the ſoil muſt be drenched by it, until the 5 


| whole foil becomes like a ſoft pap, that is 


incapable to ſupport the ſmalleſt animal. 


Or, if the open furrows or under-drains be 


near at hand, a part of the water will at laſt 

fall into theſe, and be carried off the field, 
after having waſhed the ſurface-mould in 

its paſſage ſo as thus to carry off with it all 


the ſoluble parts of the manures it has met 
with in its courſe. But if the penetrable | 
mould had extended to a greater depth (ſay 
ſixteen or twenty inches) the water would 
not ſtop even when the rain abated, but 


Continue to fink farther, till at laſt i it would 
be all imbibed by the earth, without it hay- 3 


ing reduced any part of it to the ſtate of a 
4 pap—and even without the aid of any drain 
— whatever. 


oe 
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Whatever 0 Thus would the ln bew 
never been reduced to the ſtate of a paſte, 
continue friable, even when dry weather ap- 
proached: and as the roots of plants grow- 
ing upon the ſoil would thus be invited to 
ſtretch to a great depth, they would there 

find moiſture ſufficient to ſuſtain them, at a 

time when, if they had been forced to ſpread 
abroad near the ſurface, for want of depth of 
ſoil, they muſt have periſhed from lack * 
moiſture. In this way, the foil is rendered 
dry in moiſt wather, and moiſt in dry ſea- 
ſons, to a degree that could not otherwiſe 
have been experienced. And, as it has been 


already ſaid, the water in its progreſs diſ- . 


ſolves and carries along with it, a portion 
of the vegetable manures, this portion of 
manure, by the proceſs now deſcribed, is all 
left in the ſoil, and of courſe tends to me- . 
liorate i it, inſtead of be! ing carried off from it 
either by the water-furrows or the drains, 
which becomes indiſpenſably neceſſary, 
where the ſoil is thin and which unavoid- 
ably reduces it into that poor hungry ſtate 


ſo frequently experienced under circum- 
| ſtances of the ſort here deſcribed. 6 


There are found in many counties of 
. e 2 Great 


at 
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Great Britain, immenſe tracts of poor, 
hungry, clayey ſoils, that are all reducible 


to the claſs of which we now treat. —They 


have been denominated hungry, from the 


| | | ſudden diſappearance of the effects of ma- 


nures that have been laid upon them; they 


are alſo called hide-bound, becauſe of the 


hard ſtiffneſs, and miſerable appearance of 


the ſurface. Few ſoils are, in their pre- 
dent ſtate, more unprofitable than thoſe. 


Yet there are, perhaps, none, which, under 


a judicious management, could be render- 
ed more F than many of them. 
It often happens, that over the whole ſur- 
face of ſuch ſoils, a thin crop of weakly 
: ruſhes are produced, while! it is allowed to 
remain in graſs; and fog or moſs, w hich 


eſtabliſhes itſelf there during the winter 5 


months, is almoſt the only vegetable pro- 
duction, that gives a ſickly yordure to the 
ſurface. Upon examination, it will be 
Y found, that in all caſes of this ſort, the 
unlooſened clay riſes very near to the ſur- 
face; in conſequence of which, the ſuper- 
ftcial mould, which has been ſtirred by the 
plough, to a ſmall depth only, being thinly 
5 ſpread over it, is "oe" to be dehebbe 
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through its whole depth by every violent 
rain, the manures completely waſhed out 
of it, and the whole reduced to a pappy 
paſte, that becomes hard like iron, when 
the ſummer heat diſſipates the moiſture. 
Under theſe circumſtances, whatever ma- 
nures or culture are beſtowed upon it, are 
in a great meaſure, thrown away, as they 


are Ie to produce but very little effect; and 


: theſe ſoils, are therefore, in a great mea- 
ſure, abandoned as hopeleſs. Ng 
Many foils of this deſcription, however, 
if opened to a ſufficient depth, may be... 
gradually brought into a ſtate of great 
hd ene, Indeed, many of the 35 
productive diſtricts in this kingdom con- 
Aſt preciſely of ſoils that were originally 
of this kind. When ſuch ſoils are thus 
* opened up, they are, for the reaſons above 
aſſigned, more effectually drained than 
they could be by any other proceſs. The 
manures that are, after this is done, work- 
ed into the ſoil, are never carried off from 
it, but gradually tend to meliorate, and thus 
to render more tender and friable, the bot- 


tom ſoil; ſo as, in time, to become deep, | 
ſound, and wholeſome land, which is 


—— 


neither 


7 
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neither ſtrongly affected by the vicifſitudes 
of drought nor of rain. 
© Theſe effects, however, are not to be 
expetted to be felt at firſt, to their full 
extent. Some clays are ſo coheſive, that 
mere digging alone will not render them 
as permeable by water, as could be wiſh- 


> Before they can become ſufficiently 
friable for the purpoſe, to the higheſt de- 


have had time to operate upon them. 
For this reaſon, although the effect of 
deep digging, and copious manuring, will 
bee at once ſenſibly felt, yet the e 
tion that will reſult from this proceſs, will 
be going forward for many years to come; 
and, by degrees, it will be coming nearer 
and nearer to that higheſt degree of pro- 
ductiveneſs for Wick the old lands of that 
deſcription, above named, are [oy very re- 
markable. 7, 
We have an opportunity of obſerving 


5 the effect of thus opening the foil to a 


great depth, in our gardens, which, in con- 
| ſequence of being univerſally trenched 
over, as an initiatory ſtep, are found to 


continue healthfully dry, even in ſoils of 
wee ron this 


«> 


4 
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this kind, without the aid of either water- 
furrows, to carry off the. ſurface-rain, or 
hollow-drains, to carry off the moiſture 
from below. If there be but one drain 
leading; from the loweſt part, to allow the 
little water that ſeeps * down to it, to be 
carried freely away, that is quite enough 
10 preſerve the mould healthfully dry. 
But in fields where the plough can pene- : 
trate to a much ſmaller depth, it is found 
univerſally, that many water-furrows are 
abſolutely required, before ſuch a ſoil can 
be prevented from ſuſtaining great da- 
mage from the paſting proceſs 3 de- 
; ſeribed x and that hollow-drains are like- 
wiſe required to aid them, before the 
ground can be made tolerably healthful. 
| 1 may be permitted to obſerve, how- 
. that in moſt caſes of this ſort, where . 
the ſurface-mould is no deeper than the 
plough goes, hollow- draining becomes ne- 
ceſlary only 1 in conſequence p21 the ridges 
being laid in an improper direction; for, 
when the furrows lie direQly up and down : 


* 9 ſeeps an Engliſh word! It means to flow gra- 
dually, and in very {mall quantities through ſome reſiſt. 
ing medium. | 7 


the 
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the declivity, it is eaſy to obſerve, that 


8 whatever water finks through the mould, * 


will have a ter:dency, ben it reaches the 
clay, to run a ef the ſoil to- 


Wards the bottom of the hill, rather than 
to force a paſſage for itſelf laterally to- 


Wards the furrows. In conſequence of 


this, the ſoil, eſpecially towards the middle 


of the ridge, in particular where the de- 


clivity is conſiderable, will be drenched _ 
With water nearly as much as if no water- 


furrows were left in the field. To inter- 


cept that water therefore, in its deſcent, 


bollow-drains, that run aſlant the ridges, 


become abſolutely neceſſary. If the fur- 


rows had been laid 1 in the ſame direction 
with the drains, nearly the ſame benefit 


would have reſulted from the furrows as 
the drains ford. And were it not for 


the inconvenience that is felt in plough- 


0 ing in that direction, theſe furrows would 


even operate more efficaciouſly, 1 in moſt. 


5 cafes, in drying the ground, than the | 


drains. For, it muſt 5 obſerved, that in 


making hollow- drains, it becomes neceſ- 


ſary tbr they ſhould not be ſo far filled 


with bruſh- wood, or other porous matter, 


H 4 through 
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| through which the water can be permit- 
ted to fink eaſily, as to reach the plough- 
furrow ; otherwiſe that matter would be 
_ deranged by its operations, and in ſuch 
ſtiff mould, the earth that is put above the 
bruſh-wood is apt to cake, and become 
ſolid, ſo as to reſiſt the entrance of water 
into the grain. This is a very ſerious 
evil, which every perſon who has land in 
that ſituation, muſt have often experienc- 
ed. Open furrows are entirely freed from 
all danger of this ſort. Where dry peat- 
droſs can be obtained in abundance, for | 
filling the drains at top, this inconve- 
nience would be obviated. See Treatiſe 
on Peat Moſs. 25 
But, although the facts . ſtated 721 | 
fciently evince, that the looſening the 
ſurface mould to a ſufficient depth, in a 
ſoil of the nature here treated, will, in 
| moſt caſes, prevent the neceſſity of under- 


draining of any ſort, and in all caſes wil} 


effect a great and radical improvement; 

| —yet I wiſh not to be underſtood to ſay, 

. thatunder-draining will not prove, in ſome 

caſes, uſeful. But even in thoſe caſes 

where they may prove uſeful, the number 
5 of 


miniſhed. If the proceſs above recom- 
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of drains wanted, will be prodigiouſly di- 


mended be adopted, one drain will, under 

theſe circumſtances, do more good than 
a hundred would do without it—(indeed, 
no number of drains whatever could ſo 
effectually meliorate the ſoil) and, it de- 
ſerves to be remarked, that where ſuch a 
drain ſhall be made, the evil juſt ſtated . 


may be entirely obviated; for as the 


plough never reaches near to the bottom 
of the mould, the hellow-drain may be fill- 


ed quite to the top of the clay, or even 5 


above it, with porous matter, without any 
riſk of its being deranged, and it will, of 
courſe, keep always open, to receive any : 
Water chat may have occaſion to fall into 
| it. N | | | | 
As: to the moſt adviſcable mode of 
| deepening the ſoil, many conſiderations re- 
quire to be adverted to, before that can 
be determined. In gener al, the ſurface- a 
*mould is more mellow than any of the 
bottom ſoil, on which account, it ought 


not to be buried by trenching it down; 


the effects of which, upon a very ſtiff clay, 
where manures are not extremely abun- 


5 dant, — 
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dant, can very flowly. be overcome. In 
ſuch caſes,; it will be more adviſeable, after 
having turned over a large. and deep fur- 
row of the ſurface- mould, to make me 
follow, in the ſame. furrow, with ſpades, 
and dig it over, without turning it upon 
the top; or looſer: it to a conſiderable 
depth, with an implement which may be 
called a crow ſpade (being a ſmall iron crow, 
ſharpened at ihe point, into the form of a 
ver d; narrow-pointed {pade, not exceeding 
three inches at the broadeſt part) having a 

| foot-piece projecting from the ſtalk, hd 
a croſs handle of wood at top, which I 

i have found to be a ſtrong handy tool for 
works of that kind. 5 the ſoil is 
perfectly free from ſtones, a kind of 
plough, having a ſhare and cutters only, 
for looſening "without turning over the 

| ſoil, may be made to follow the other 5 
plough, in the ſame furrow, an implement Hh 


which has been lately introduced into Lan- 1 


caſhire, under the name of the miner. 
This kind of under-mould looſening ought 
to be repeated fr om time to time, wha = 
is perceived to. get bound below ; but the 
furface-mould ſhould always be preſerved 


+ 
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at top. In moſt caſes, where circumſtances 
permit of it, the friability, dryneſs, and 
productiveneſs of ſuch a foil will be great- 
ly promoted by a copious admixture of 
lime or other calcareous matter with it. 
The quantity can ſcarcely be too great; 
but on ſuch ſoils a dreſſing of a chaldron 
or two of lime per acre, will be ſo diſpro- 
portionately ſmall, as to produce ſcarcely 
any ſenſible effect. In every caſe, Pils of 
this nature admit of, and in their poor 
ſtate require, a more abundant manur ing 
than any others. After they have been 
thus enriched and mel: orated by time, they 


n produce g greater Crops than any other 


ſoil, even with a moderate quantity of- . 
manures. 

It would be foreign "OP the ſcope of 
| this Eſſay to enter more fully into the pro- 
per mode of managing fuch foils, or of 
peculiariſing with great nicety the diverſi- 


ty of ſoils that all belong to this general : 


” - claſs. "Theſe diverſities are very great, 


dn ſome kinds will repay the expence 


much ſooner than others. It is the pro- 
per buſineſs of the huſbandman to diſtin- 
guiſh theſe; It only belongs to me here to 


. - 
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ſay, that all of chem will be greatly AY 
fitted by the proceſs recommended. Net- 
ther muſt I here ſtop to explain in greater 
detail the moſt economical ways in which 
the ſoil may be opened up, I ſhall only in ge- 
| eral add, that deep ploughing, in the or- 
dinary operations of tillage, at every time it 
i flirred, is by no means neceſſary.— (See 
farther on this ſubject, Eſſays on . 5 
ture, vol. iii. p. 298.) 
lIcannot omit, ene on this occaſion, 
to take notice of the abſurd impolicy of 
that rule which prevails in moſt counties 
in England, of prohibiting g graſs lands from 
| being plooghtd, In all caſes of this ſort 
1 (and many millions of acres of this deſcrip- 
tion of land are found lying in the moſt 
unprofitable kind of graſs) it is the ſame 
thing as dooming the beſt land to a 
ſtate of perpetual Nerility-—for ſuch land, 
when ſuffered to lie in its natural ſtate, 
produces next to nothing in graſs; yet by 
a ſpirited and judicious WN of culture, 
continued for a ſufficient length of time, 
it becomes the moſt produktive of all ſoils. 
I could eaſily point out ſoils of this kind, 
which, if left to graſs, in their natural ſtate, 
never could have yielded half a crown of 
5 fog ont - 


* 
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rent per acre, that have been brought, in 
the ſpace of a few years, to yield crops of 
wheat from ſeven to nine quarters per 
acre; a weight of crop that no foil 1 
know, but 8 of which I now treat, 
could ever be made to produce. 
Were I to call thoſe improvements, 4: js. + 
coveries, which are merely the reſult of the- 
exerciſe of the common powers of reaſon- 
ing from facts that daily occur; and were 
I to value ſuch diſcoveries in proportion to 
the extent of their utility to mankind, I 
| ſhould perhaps reckon the above one of the 
moſt important diſcoveries that has been 
made 1 in the art of draining in the preſent 
= becauſe, for one acre of land that can 
be drained by means of tapping, there are 
perhaps ſeveral 7houſands of acres in this 
iſland which may be benefitted in a very 
high degree by this very ſimple proceſs, 
- Indeed, unkſs; it were for the ſurprize that 
the mode of draining on the principle of 
_ tapping excites, at firſt, upon the mind of 
thoſe who have not adverted to things of 
this kind, and the quickneſs of the effect 
it ſometimes produces, at little or no ex- 


pence, where it is well underſtood, and pro- 
— 
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perly applied, it muſt hald an inferior rank - 
to many other modes of draining that have 
been long practiſed, becauſe of the much 
| ſmaller extent of the evil that can thus be 
removed than by many of the other modes 
of draining thatare developed in this Trea- 
tiſe. More miſchief is often produced by 
a ſingle ſpring, in the caſe I am juſt about 
to illufrate, than is experienced in a whole 
county by that peculiar kind of wetneſs 
which can be removed by tapping. Of the 
| bogs that are found in this iſland, perhaps 
os: not one- thouſandth part of them could be 
oh 5 reducible to that claſs which admits of 
=. being cured. by. tapping. I now proceed 
to givea few additional illuſtrations, with a 
view more clearly to elucidate the princi- 
ples already explained. 
As the whole ſucceſs of este drain- 
ing depends upon accurately diſcriminat- 
ing between the caſes already ſtated 5 
(though, perhaps, with too much brevity) 7 
in the foregoing parts of this Eſſay, my 
> _"ehief ziim in theſe Additions, ſhall be, 10 
do mark theſe caſes, as to enable the 
. reader to diſtinguiſh them. This he will 
find no difficulty to do where the caſe 
5 5 is 
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is ſimple; but in compound caſes, he may 
be, on ſome occaſions, a little at a loſs. 
Theſe difficult caſes are, however, very 
rare, and if he be attentive, he will, after 
a few trials, be eaſily able to diſcriminate | 
them alſo. At VII, — 
Lit the reader never lofe ſight of the 
fundamental principle, that all age: are 
produced in conſequence of the water . 
which falls from the atmoſphere, upon 
high grounds, ſinking through ſome kind ' 
of porous earth, until it comes to a bed 
of clay or granite, or other matter that is 
impervious to water, ſtopping it from 
5 ſinking farther, and, of courte, forcing it > 
adi to riſe upwards, as ma . 
till the cavity be filled, or making 1 it find . 
paſſage through ſubterraneous pervious 
ſtrata, till it reaches the ſurface of the 
earth, where, according to the circum- 
ſtances of the caſe, it either iſſues at once 
a pure ſtream of clear water, running for- 
| ward in rills to the neareſt e or 
does obſcurely forth through innumer- 
able ſmall orifices, into the porous vege- 


1 


table mould, which produces that wet 


. weeping | 
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weeping appearance, denominated foouting 
ground or bogs. 

It will be unneceſſary here to accumu- 
late particulars, reſpecting clear ſprings. 


is required by the farmer, than that the 
channel be ſo opened up, as to allow that 
water to flow off in a free current, in the 
direction that nature points out; in ſuch * 
way, however, as never to force it, or 
even to permit it to be abſorbed and loſt 
3 in the ſoft vegetable mould that may 
11 cclhance to lie in its way on its paſſage to- 
" wards the ſea. | 
/ And here 1 may be allowed to obſerve, 

that thoſe who with to get a clear idea of 

the principles of draining „ will do well to 

begin their ſtudies in bees or un- 
, 35 "on countries, rather than 1 in plains; for, 
=_ inthe firſt caſe, they will meet with many 
"al facts, that are obvious on a ſlight inſpec- 


6 


be made apparent in a flat country. „ 
- perhaps, owing to an inattention to this 
circumſtance, that ſo few men who have 
_ pradtiſed draining, have underſtood the 
principles of their art; which is doubtleſs 
| 18 . 


In general, where theſe occur, little more 


tion, which cannot, without great difficulty, 5 
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the cauſe of thoſe numerous failures that 
have been experienced in the practical ef- 
forts of thoſe, who, in certain caſes, have 
performed cures, that merited the higheſt ; 
degree of applauſe, Fo . 
Where a ſtratum of fand, rock, gravel, 
or other porous matter, lies in a regular 
ſlope towards the earth's ſurface, ſupport- 
ed by a bed of clay (as in Fig. 25) if 
that ſtratum has not been deranged by 
| earthquakes, or other violent ae | 
of nature, it uſually ſtretches back to a L 
great diſtance, perhaps at a great depth 
beneath the ſurface of the hill, and where 
it Crops out, as at A, if the ſtrattim runs 
in a horizontal poſition (which is often 
the caſe) when viewed at right- anglẽs to 
the ſection here given (which inhibits the 
natural dip of the ſtrata) it there forms a 
kind of Zone, running along the brow of the 
Hill, nearly in a horizontal direction, for a 
great way. I have often thus ſeen a zone of £ 
this kind, running along the brow of a 
hill, nearly at the ſame ANY for miles 
together; its courſe being marked every 
where, by a wet uncomfortable ſtripe, of 
inconſiderable breadth, frequently broken 


into {mall holes, by the feet of cattle, or 
| 8 e 
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other: aceblantil circumſtances. Where- 
ever this indication appears, you may, 
with next to a moral certainty, conclude, 
that the evil originates from this ſource, 
and you may, therefore, boldly adopt the 
mode of cure that has been already indi- 
cated for this evil; ſee page 72. A ſmall 
_ ditch opened all along the lower part of 
the ſpouting zone, that ſhall be, in every 
caſe, ſo deep as to paſs through the pervi- 
ous mould, and ſhall penetrate into the 
bed of clay, or other impervious ftratum 
below, will with certainty intercept | the 
water, and remove the evil, in as far as 

affects the lower grounds. 
Thoſe who bare not turned cheir atten- 
tion to this ſubject, will ſcarcely be able to 
form an idea of the benefit that may be 
derived from this ſimple and eaſy proceſs. 


- I have frequently ſeen, in commons, and 


other neglected places, where the hand of 
induſtry 1 * never been exerted (eſpeci- 
ally in Wales) that a ſpring of this kind 
has drenched fields for miles together, ren- 
4 dering the ſoil one univerſal cold ſoft kind 
of ſwamp, unfit for producing any kind of 
vegetable, that! is nutritious either for man 
or 
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or beaſt; for wherever the ſurface ſoil is 
o tender as not to be capable of carrying 
the water, it ſinks through that, and en- 
deayours to force a paſſage for itſelf to- 
wards the bottom of the hill, along the top 
of a bed of clay frequently mixes” with 
ſtones, that will, in general, be found at no 
great depth beneath the ſurface. And as 
| chis water 1s thus interrupted ; in its courſe 
by the reſiſtance of the quaggy mould, 
it is alternately ſeen to riſe upwards, run- 
ning through ſmall pores, till it flows for- 
wank a little on the ſurface, and then ſinks 
downwards through the ſoil again. Mil- 
lions of acres of had have A ſeen, that 
have lain! in this neglected ſtate for ages, 
which is unfit for any thing elſe except 
that of rotting the few miſerable ſheep 
that are ſuffel dd to ſtraggle along its ſur- 


face, and might be ond. at an expence 5 


that is F ſmall. 
All that is required for draining land in 
this ſtate, 3 js to cut ditches acroſs the ſlope, 
nearly in a horizontal direction, giving 
them merely ſo much dip as to allow the 
water to run off through them freely. Theſe 
drains muſt always penetrate, at leaſt, one 
foot or more, in proportion to the quan- 
= tity 
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tity of intercepted water, into the ſolid 
bed, below the ſoft ſurface- earth; and this 
furface- earth ſeldom exceeds ofic foot in 
depth. The earth that is taken out of 
| theſe ditches, where it is not meant that 
it ſhould be made to ſerve as a fence, 
ought always to be laid upda the /ower 
edge of the bank. There, by its weight, 
it will ſerve to conſolidate the earth on 
| the lower lip of the ditch, which will 
make it better reſiſt the entrance of the 
water, in time of floods, when the ditches 
may be fuller than uſual. 
No ſooner will ſuch a ditch be made, 
. 2 the water will be ſeen to trickle into 
it, from the higher ſide, through the 
en depth of the mould; but it will 
alſo be ſeen to flow moſt freely imme- 
LORE diately above the clay. The lower part 
1 of the field, thus deprived of the ſqurces 
that uſed to ſupply a perpetual moiſture, 
„„ 7 ſhort time, become drier than 
before; but it will require a conſiderable 
length of time to allow the whole wa- 
ter ache to drain from it. And as. 
the water that is neareſt the ditch muſt 
m ug the Whole of the ſoft ground 
: 1 9 — below, 
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below, before it can make its eſcape, it is 
evident that if the flope be long, it will 
require a great while to free the lower 
parts from wet. To facilitate this opera- 
tion, other drains of the ſame ſort ſhofMd 5 
be drawn, nearly parallel to the firſt, at 
ſmall diſtances (from one to two hundred 
yards) below each other. This will not 
only acceterate the operation, but it will 
alſo enable you to intercept, and thus to 
2 diſcover, any concealed ſprings that may 
accidentally break forth .in _ part of 
theſe neglected waſtes. 
4-weutd here mention, that if! in 1 driv- 
ing your ditch, you ſhould accidentally . 
eu a bed of ſand that lies deeper than 
the bottom of the earth, care muſt be 
taken to obviate this evil, were it not ſo 
apparently neceſlary as ſcarcely to deſerve 
being mentioged. The way of obviating | 
this evil will be gathered from the wenietal 5 
tenor of this Eſſay, and need not 15 here 
Pac ticularly ſpecified. e 
When a bed of ſand, which gerd as a 
receptacle of ſprings, inſtead of terminat- 
ing abruptly on the ſurface, ns it A, 
Fig. 25, extends to 2 eonſiderable diſtance, 
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* ia direction nearly horizontal, as from 
A to B, Fig. 26, the circumſtances will 
vary. In that caſe, if the hill from whenee 
it iſſues, be of conſiderable extent, whether 
of great height or otherwiſe, the water 
will flow throughout the greateſt part of 
the year with a ſtream pretty equable ; | 
and if the bed of ſand be moderately deep, 
that water will never be forced ſo far 
upwards among the ſand, as to prove hurt- 
ful to vegetation ; and it will form a field | 
of a dry ſhady foil 
But if ſome grounds riſe thove this to 
1 conſiderable height, which are ſo formed 
as to throw the water that runs from them, 
during violent rains, into places where it 
can pak freely into the bed of ſand, it 
will then force forward a much larger 
ſtream of water towards A, than at other 
times; and, of courſe, that water will riſe 
to a greater height among the ſand than 
5 hefpis: (and the fins phenomena will oc- 
"0 if the ſurface- water, during rains, be 
: brought from a great en till it 
reaches the upper part of the bed of ſand, 
towards B, where it will be abſorbed). 
Ig cant caſe, the under part of the bed of 
—_— Bud 
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ſand, towards A, where it is not ſo deep as 
above, will become very damp, while that 
above will remain dry. When this caſe 
occurs, the cure is, to dig a ditch acroſs 
the field, at the place where the wet firſt 
begins to ſhow itſelf during the wetteſt 
{caſon, quite through the bed of ſand, till 
it penetrates into the clay (as in every caſe 
of this ſort) the open part of which muſt 
be of ſuch a ſize as to carry off the whole 
of the water it intercepts in its courſe. In 
theſe circumſtances, however, it will be 
well to obſerve, in the firſt place, whether 
the bed of ſand be not interrupted at its 
lower end, by a bed of ſome more imper- 
vious matter, which, by preventing the water 
from flowing off as faſt as it comes to it, 
forces it up towards the furface; for, in that 5 
caſe, it will be, in general, much leſs ex- 
4 penſive to open a ditch through the imper- 
vious ſtratum, that inter rupts the ſtratum 
of ſand in its bed, and running that dicch 
up the hill, till it comes a to the 
ſand; and to make it of a ſufficient depth, 
which will give free vent to the water, 
: than to drain the field 1 in any other Way. 
214 This 


Mae. 


al 
n 


5 the ſort now under diſcuſſion, if the water 
were ſuppoſed to have a free iſſue at A, were 
a well ſunk into the bed of ſand, at B., no 
water could be there permanently found 
; until it enen quite. through the 
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This is a caſe that ought to be carefully 


adverted to; for no foil that I know, is 
more worthleſs than a damp ſand. _ 
In all the caſes above. ſpecified, it is 


very obvious that no ſort of benefit could 
-potfibly be derived from the pound of 


tapping. 


Nor, unleſs in the very 8 pe- 
ouliarity of the caſe, could drains, if car- 
ried in a direction up the hill, afford any 


efficacious remedy, even if they were 
made at a very ſmall diſtance from each 
F other; for the water would follow its 
courſe down hill between t 
ty as before the drains were made. 


e drains, near- | 


The doctrine of wells being ſo inti- : 


. wately connected with that of draining, 
I ſhall hold myſelf excuſed for making 
ſome remarks on that ſubject, where they 
are incidentally ed * the eircum- ”. 
ſtances treated. 


Loet it be obſerved, TYP that in caſes of 


ſtratum 
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ſtratum of ſand, and went to ſome depth 
into the bed of clay below it. In this caſe, 
the water could never riſe in the well 
much higher than the line 5 c, Fig. 27, 
becauſe, whenever it roſe as high as the 
porous fand, it would flow along through 
it, till it made its eſcape below; and if the 
bed of clay extended backwards under 
ground a great way, and at a great depth 
below the {urface, ſo as to form an abund- 
ant and never-ceaſing ſtream under the 
bed of fand at B, it muſt follow, that the 
well will continye conſtantly at the ſame 
height, exactly like a ſtone. baſon ay: * 
fountain, into which a pipe of water con- 
ſtantly flows, ſo as to keep it running 
over. This happened to be exactly the 
caſe with a well of water that was at my 
door in the neighbourhood of Leith. A 
bed of ſand ronthed: from the ſurface, to 
the depth of twelve feet, nearly; the well 
had been ſunk about three feet in the clay 
upon which the ſand reſted, and the ſtream _ 
of water was ſo abundant as to keep that 
part of the well which was ſunk in 
the clay conſtantly full, ſo that it was 
ſcarcely ever known either to fink or to 
riſe 
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riſe fix inches above or below its ordinary 


ſtream. ' 
But if the Areas that runs below: the 


bed of ſand be ſmall, and the draught of 
water from the well, at particular times, 
be uncommonly large, the ſurface of the 
: water in the well will of courſe be made 


to ſink: it may be indeed quite drained 


of water at times, ſo as to require to be 
left for a while till it ſhall fill again. This 
may be occaſionally a yery . incon- 
venience, and ought to be guarded againſt 
by enlarging the reſervoir, which may be 
effected either by widening the diameter 
of the well, or by ſinking it to a greater 
depth in the clay, or . Hence, = 
appears, that z2 ceſes of this ſort, a_very 
wide well ought always to be made. Other 
caſes will come to be noticed in the courſe 
of this Work, in which the ſtraiteſt well 
that can be made, would ſupply a quan- 
tity of water as abundant as thoſe that 
are wider. 


Nor would the A hers: de- 


Goidied be in the leaſt varied if the well, in- 
ſtead of being dug in the ſand imme- 


diately below the vegetable mould, as at 
5 — — ſhould 
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B, ſhould be firſt ſunk through a confi- 


derable thickneſs of ſome other ſtrata, as 
at C. The depth of the well only would 


be greater, and all other circumſtances 


the ſame. 


| Pleaſe alſo obſerve, that if there be an 
opening at A, ſo as to allow the water to 


iſſue freely from the ſurface of the bed of 


clay, the body of ſand above it will be a 
firm ſolid body; and in this caſe, if houſes 


are founded upon that ſand, with the pre- 


caution of putting planks of wood, or 


5 large flat ſtones, as a foundation for the 


* * theſe buildings will remain as 


ſtable for ages, as if they ba been found- . 
ed on a rock. This is preciſely the caſe 

with the town of Leith, the ſea- port of 
Edinburgh, the houſes of which all ſtand 
upon a bed of ſand from eight to twelve 
feet deep; and there are houſes there of 
more than a hundred years old, the walls 
of which are now ſtanding as true to the 


: plumb, ; as if they had ee built but yeſ- 


terday, But if, inſtead of having had a 


free iſſue at A, the bed of ſand had been 
there interrupted as at A, Fig. 21, the wa- 
ter, m this Cale, would have been regorged 


back 
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back among the ſands, and, perhaps, would | 
have formed a bed of that unmanageable 
body, which architects ſo much and ſo 
deſervedly dread, under the name of quic- 
Z Janas * * - and which, when it comes in the 
way in digging wells, or other ſubterranean 
operations, preſents obſtructions that can 
be only with great difficulty ſurmounted. 
Ihe obvious cure of this diſeaſe (quick- 
fands) when it occurs, is to ſearch for the 
means of opening an outlet by which the 
water may be ſuffered to run off.— This, : 
* An apology may, by 6 be judged neceſſary, for a 
here incidentally mentioning guick-ſands, as a thing that 
map, perhaps, be thought in ſome meaſure foreign to the 


ſubject. As I aim at giving clear and diſcriminative ideas 


on every caſe that may occur in the practice of draining, 
and as this caſe may, and certainly does, ſometimes occur; 
it does not ſeem to be foreign from the object of this 
diſquiſition: and it appears to be the more neceſſary at 
preſent, as I do not know that any ſatisfactory explàna- 
tion has ever yet been given to the public, of the cir- 
cumſtances which give riſe to the phenomena of quick- 
ſands; ; and of courſe, no rational method of removing 
this diſtreſsful malady has ever yet been attempted. A 
very able engineer, ſome years ago, from a total inabi- 
lity of forming clear ideas on this head, made ſome very 
ridiculous eſtimates of improvements propoſed at Leith; 
which he never £ould have done had he been better | in- 
formed on this head. 
where 
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where the quickſand'i is ſituated above the 
level of the ſea, or ſome adjoining plain, 
may in many caſes be effected at very little 
expence; if due attention be beſtowed upon 
the poſition and natural dip of the ſtrata, 
which may be diſeovered by various means 
beſides boring. 
But there are caſes, particular ly where 
the quickſand is produced by a cavity like 
a baſon ſcooped out of the entire bottom, 
ſo as to contain water to a conſiderable 
depth, which in ſome particular ſituations 
may be deemed incurable. 
It deſerves alſo to be remarked, as a cir- 
5 can neceſſarily accompanying ſprings 5 
of this kind, that the digging wells in a : 
higher poſition, as at C or B, will not 
ſenſibly diminiſh the quantity of water that 
flows over the lower ſurface of the clay 
” towards A; for, as the well, as ſoon as it 
is filled, muſt overflow; that will intercept 
not one drop more water than what is 
drawn up out of it. Were it even. poſſible 
to pump the water from the well, as faſt as 
it falls into it, ſo as never to allow one drop 
to run over, the caſe would not be much- 
altered; becauſe no more water could be 


—— . - thus 
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thus intercepted than that which would 
have flowed into the mouth of the well in 
its deſcent, ſo that every drop that would 
paſs the mouth of the well, on either fide” 
would flow forward to the lower ſituation, | 
as if no well had ever been made. Hence 
we ſee that ſprings of this ſort can never 
be intercepted by wells, or ſenſibly affeQ- 
ed by other wells placed either higher or 
lower than them. Wherever ihis caſe 
_ exiſts, water will be found nearly in equal 
abundance, whatever the relative fituation 
of the well may be in reſpect to others; no- 
thing but an uninterrupted trench, of a ſize 
5 ſufficient: to intercept all the water as it 
flowed, and to carry it off, wenn 1d dry up 
the ſprings below it. 
We may alſo obſerve that if the bed of 
ſand be of great extent, if it be at laſt ſup- T7 
| ported by a bed of clay or other impervious 
matter, water will undoubtedly be there 
found, whatever may be the depth of the 
bed of ſand above it, if a well be dug 
1 through it; for, as the water that falls in 
ſhowers upon the earth's ſurface neceſſarily 
| ſinks through that pervious ſtratum, it is 
ſoon beyond the reach of the fun, ſo as not 
= =_ to 
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to be evaporated, and muſt fink down- 
wards till it meets with an impervious ſtra- 
tum, ſo that there can be no doubt but that 
under the immeaſurable deſerts of Lybia, 
there muſt be water in abundance, to ſup- 
ply any number of perſons, were wells 
there ſunk to the requiſite depth : Nor is 
that depth perhaps, in many caſes, nearly ſo 
great as has been in general apprehended. 
Il may here alſo be permitted to obſerve, 
that many inſtances occur of ſtreams of 
water flowing over the ſurface of beds of 
ſand of the kind here deſcribed, without 
ſinking into theſe ſands. Sometimes the 
fſurface-ſand is even rendered hurtfully wet 
by water ſtagnating upon it, while ſprings 
of the ſort above deſcribed, are freely run- 
ning below. This phenomenon is occaſion- 
ed by a natural proceſs, ſimilar to that 
which is How adopted for rendering canals 
retentive, called pudding. When this hap- 
pens to be the caſe, the ſtagnating ſurface- 
water may be let off merely by s * 
hole till it penetrates the cruſt which has 
been rendered retentive by means of the 
natural puddling proceſs, and till it reaches 
the unmixed ſand, through which it will 


ſink 


bother pervious matter, lying between two 
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| fink with the greateft facility. I have of- 


ten, in this manner, opened up a hole, in 
the ſpace of half a minute, in ſuch ſitua- 
tions, which has ſwallowed up at once a 
ſtream that flowed into it, which was ſo 
abundant, that, with a moderate fall, it 
might have turned a mill; and which if 
not thus let off, might have produced very 5 
extenſive e e by flowing over the 
ſurface of the ground. In ſuch caſes, the 
ſmall opening chus made, i in a ſhort while, 
becomes pudaled ſo as to be retentive, and 
thus cloſes. up, ſo that a freſh hole muſt 
be opened, if the ſtream continues long to 
flow, where much mud is car ried with it. 
Let us again ſuppoſe that AB (Fig. 27) 


repreſents a ſtratum of ſand, gravel, ſtone, or 


beds of clay, E F and C D, which unite at 
whe point A, where the ſtratum 'of ſand is 
interrupted. In that caſe, the water which 
flows from B towards A, when it reaches 
. that point, will be pent in, as if in a horn, | 
ſo as to have all the vacuities filled with 
water till it riſes to B, or ſome other point 
where it can be permitted to flow off. If 
the upper bed of 4 E F, be of a ſuffi- 


cient 
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eient thickneſs and fenacity to reſiſt the 
whole preſſure of the water below, the ſur- 
face foil will be in no manner incommoded 
by it; but if that bed of clay be not very 
thick, the water will be ſqueezed upwards 
through any ſmall cracks that may occur, 
producing ſpouting-gfound or bogs on the 
ſurface, as deſcribed in the Firſt Part of 
this Eflay. In a caſe of this ſort, it is very 
plain, that no ſurface-drains could afford 
any adequate relief — for while the water 
is ſuffered to remain in the reſervoir be- 
low, no operation performed upon the - 
ſurface can prevent the water from be- . 


ing puſhed upwards, through the natural 


channels it will find for itſelf. In this 
caſe, tapping is the only remedy, which, 
by giving free iſſue to the water through 
an opening made for that purpoſe, in the 
upper bed of clay, diminiſhes the altitude of 
the confined water within, and, of courſe, 
5 removes the preſſure from below ; which, as 
it was the ſole cauſs of the malady, 4 fadi- 
cal cure muſt thus be effected. The only 
queſtion, then, that now requires to b 
decided, By in wie manner ought we t 
| K proceed, 
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8 proceed, ſo as to effect a cure, af the leaft 
_ poſſible to the employer 2” ? 8 
Let us ſuppoſe that the whole ſurface 
bitieve G and L is hurt by ſuperfluous 
water—but that towards L; the ground be- 
comes gradually ſounder, the ſurface near 
L being only wet during rainy weather. 
In this caſe, ſhould a ditch be drawn along 
the face of the hill at L, in a direction 
nearly horizontal, allowing only a ſuffi- 
cient declivity to carry off the water in it, it 
is plain that this ditch, unleſs carried to a 
very great depth, at an enormous expence, 
could do little or no ſervice. And if it were 
here tapped, by boring a hole through the 
bed of clay, as is repreſented by the line 
at L, the relief it would afford would be 
very inconſiderable; as it could, at the ut- 
moſt, give vent to the water only nat it 
ſunk to the level L K, fo that all the parts 
of the field below L would be little bet- 
3 ter than before.. 
Should another ditch be ops ned in the 
fone manner, lower down the declivity, as 
at M, and ſhould it be there alſo tapped, 
the water would then be allowed to ſubſide, 
| to 
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to the level-line MN; and all the ground 
between L and M would be effectually 
drained. In this caſe, We have derived 
ſome benefit from our operations, though at 
an expence greatly more than was neceſſary; 
for if the operations at M had been firſt 
made, the drain would have been as com- 
plete as it now is, though nothing had been 
done above —All that has been expended 
on the operations at L, then, would be mo- 
: ney thrown away to no purpoſe whatever. 
Still, however, the ground between M 
and G is in want of draining, and we muſt 
no- go lower down : Suppoſe we ſhould 
goat once to G, and there make a ſimilar 
ditch and tapping ; in that caſe, the water 
would be made to ek to the level G H, 
and the whole field effectually drained at 
once. It is ſcarcely neceſſary for me now 
to remark, that had this been done at the 
firſt, the field would have been as effectu- 


ally drained, without any of the operations 


above. I ſtate theſe particulars, here, by 
5 way of illuſtration, as a caveat which ought 


5 not to be neglected— for I have often ob- 


ſerved, that men who attempt to drain land, 
without underſtanding the principles of the 
—. LELIES > 
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art, have a great propenſity to follow the 
mode of conducting their operations above 
deſeribed, who, if not reſtrained, may, in 
many cafes, ſubject their employers to # 
moſt exorbitant and unneceſſary expence, 
even where they do at laſt ſucceed in 
the purpoſe intended. | : 
| Obſerve, however, that in this particalts 
caſe, had the tapping been made lower down, 
as at I, no good whatever could have been 
derived from the operation at that place. As 
this caſe but rarely occurs, yet from this il- 
luſtration the uſe of the previous boring for 
explotatory purpoſes is made very manifeſt. 
It has been ſhownin the Firſt Part of this 
Eſſay, in what cafes a ditch opened up- 
on the upper edge of the wet ground is re- 
quired for effecting a complete aminage 
to which the reader is referred. 

The ſureſt rule, I can at preſent think 

= of, for diſtinguiſhing the caſes, where this 

mode of proceeding (that is, by means of a 
ditch carried acroſs the declivity, above the 
| higheſt part of the wet ground) will be uſe- 

ful, from thoſe in which it muſt prove nu- 
gatory, is this: Wherever the water that is 
to be carried off, can be made to find accels 

1 5 into 
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at. the ditch only by means of rapping, 
there the opening of a deep ditch, in this 
fituation, may be declared nugatory—and 
| Wherever a ditch in that fituation can 
prove radically uſeful in draining the lower 
grounds, there tapping can prove of little or 
no ſervice whatever. ; 9 
Another economical conſideration, that 
ought never to be loſt ſight of, is, that in 
the mode of draining by means of tapping, 
ditches of a great depth can never be re- 
quired, ſo that if deep ditches are ever made 
where this mode of draining is adopted, 
it muſt be accounted a mere uſeleſs expen- 
diture of money. The only uſe of the drain, : 
where tapping is beneficial, is not to iz- 
zercept, but merely to carry af the water. — 
And if the drain be of a ſize juſt ſufficient 
| to carry off all the water that riſes through | 
tap-holes, nothing more can be required. 
In general, a ditch of twofeet deep will effect 
this purpoſe as well as if it were twenty— 
but the expence of making it will be very 
different. —As there are men, however, 
| who value things merely in proportion to 


dhe money theſe things coſt them—it de- 


eryes the conſideration of practical drainers, 
K 3 whether 


whether it would be vnd in them; to | 
lay afide expenſive and ſtupendous opera- 
tions, which often ſtrike the imagination of 
men, and thus make the improvements 
which ſeemto require this expenſive appara- 
tus be attended to, when trifling operations, 
though equally efficacious, would be neg- 
lected and deſpiſed? Let Noblemen, and 
others of high rank, then, be indulged in 
theſe expenſive and ſhowy operations 
the country is benefitted by them But 
if ever practical farmers ſhould engage 
in undertakings of this ſort, it is proper 
= they ſhould advert to the article TIP, 
as of the firſt importance. ; 
In all caſes of this ſort, now under con- 
ſideration, where the current of water that 
flows in the pervious ſtratum is not very | 
great, and where that ſtratum continues 
without interruption, and undiminiſhed in 
ſize to the bottom, the drainage will be 
completely effected, by tapping in the weſt 
part of the field only.— But where the 
depth of the pervious ſtratum i is diminiſhed 
conſiderably, as at A (Fig. 28) or, what 
comes to the ſame thing, where it meets 
with e caſual though not total | interruptions-» 


and 
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and if the current of water ſhould be con- 


ſiderable, it may happen that a ſmall part 


| of the water only (viz. leſs than flows 
into this reſervoir from above) can reach ; 
the point A, and as no more water than 


reaches that point can be made to riſe 


through the holes there made, it muſt in 
this caſe happen, that the drainage will not 


be completely effected by the opening at A. 


In that caſe, after trial has been made, and 5 | 
time allowed to ſee whether the drain- ED 


; age is complete or not — ſhould it then be 
found neceſſary, it will be proper to go 


higher up, as to E, and there open ſome 
freſh taps; and ſhould that be ſtill found in- 
adequate for the purpoſe intended, go ſtill 

higher, to D, and fo on, higher and higher, 


65 till it be finiſhed, . * 


In cafes of this ſort (which are rare) 8 
will be proper always to begin at the lower 
ecxtremity and if water riſes at all where 

tapped, be ſure to make the tappings ſuffi- 
ciently numerous to allow the whole of the 
water that comes to the place where they 
are made to iſſue freely. You will eaſily 
| know when theſe openings are ſufficient 

for the purpoſe—for, in that caſe, after 2 
K 4 1 5 ſhort 
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ſhort while, the water will not ruſh up 
through them with great violence, but will 
flow off gently, without any appearance of 
| boiling up.—If that appearance of boiling 


| does not ſubſide, it is a ſure indication that 


8 greater number of tap-holes are wanted 
and they ought to be made. If this be 
firſt done, and you find that even in the wet- 
teſt ſeaſon, the water riſes gently through 

the tap-holes, you may then, in general, be 
fatisfied that no opening above will be 
wanted; but in order that no doubt may re- 
main. on this head, you may eaſily ſatisfy 
yourſelf, at a very ſmall expence, whether 

any openings above are wanted, merely by 


15 putting down a bore by your tapping imple- 


ment, at ſome little diſtance above the for- 
mer opening. If the water, in that caſe, 
riſes in the tap- hole you have juſt made, it 
is a ſure indication that openings at that 
; place are wanted ; and, therefore, a drain 
5 ſhould be there opened, and taps ſunk in 
it, as before—but if during the rainy ſea- 
fon no water rifes through the tap-hole, 6 
is an indication equally clear that no open- 
ings are there wanted. In this manner, by 
boring only, without making drains, until 
5 1 
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_ ſee whether they are neceſſary or not, 
vou may proceed upwards, till you aſcertain 
the facts with preciſion. By means of the 

boring inſtrument, alſo, you may aſcertain 
with preciſion the nature of the ſtrata, 
and their limits, where they are broken or 
interrupted, ſo as to be able to know with 
certainty, before you commence your ope- 

_ rations of expence, in what manner you 
: ought to proceed. General ideas, collected 
from external appearances, may ſerve very 
well to direct in plain cafes, or. to indicate 
where anomalous caſes occur; but in 
difficult caſes, particularly where the ſtra- 
ta are broken and jumbled together, ex- 

155 ternal indications can only produce g gueſs- 

. work. The borer only can be relied on. 

lt will not be expected that 1 ſhould 

here enter upon an enumeration of ano- 
malous caſes; for theſe may be ſo much 
varied, as that a complete volume could 
give but a partial ſtatement of them. 
5 Fortunately, caſes of this ſort are few, and 
of comparatively ſmall extent. There are 
particular caſes where the ſtrata have been 
much deranged, more eſpecially where 
rocks intervene, in which the expence of 
ning 
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draining mh be much more than could. 


be repaid by the ſubject. - But theſe bear 
ſuch a ſmall proportion to the. fields that 
could be drained with profit, as ſcarcely to 


deſerve to be named in a treatiſe which 
relates to practical caſes alone. 


J have already mentioned ſome caſes 


that relate to digging for wells. be e 
lowing caſes are of a different claſs: 


Probably, forme of my readers may re- g 


collect having read in the Philoſophical. 


Tranfactions, ſome years ago, an account 


of the phenomena that occurred in ſinking 
Aa well at Sheerneſs, near the mouth of 7 
the river Thames; ſome of which pheno- 5 
mena were deemed, by many perſons, ra- 
ther of a wonderful kind. They were as 
follows: That fort is placed upon a neck 
of land, very little elevated above the ſur- 
face of the ſca. In digging the well, they . 
paſſed en a bed of ſolid clay, to tage 
depth of fathoms, without finding wa- 
ter of any kind but at that depth, they 
1 found a ſpring of alt water; which, not 
. being irreſiſtibly abundant, they found 
e enabled to wall it out. This 
L being. done, they then ſunk, once more, 


through | 
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through the ſame bed of clay, for 
fathoms more. Here they * auch 
ſpring of alt water, as before; which, 
having walled out alſo, they continued 
to dig through the ſame bed of clay, for 
300 feet more; at the bottom of which 
they found a bed of gravel, from which 
iſſued a copious ſtream of freſh water, 
which ſoon, filled the well within five 
feet of the top, at which height nearly | it 
has remained ever ſince. 
Wonderful as this may ſeem, at firſt 
fight, to ſome perſons ; it will appear, in 
no reſpect, inexplicable to thoſe who have 
adverted to the phenomena that occur in 


A the tapping for ſprings, ſo fully explained 


in the foregoing parts of this Eſſay. Let 
: A, Fig. 29, coprathnt the fort; B the ſea; 
CDE a bed of ſolid clay, ſtretching out 
beneath the ſea, and backward into this 
land to an indefinite diſtance. FGH re- 


8 preſents a ſtratum of gravel, or other per- 


\ 
: vious matter, lying upon another bed of 


clay, IKL. Under theſe circumſtances, 
5 the ſtratum FGH, having no opening at. 
the lower end, muſt farm. a reſervoir of 


1 Water, which muſt riſe upwards towards 


LY till 


14⁰ 


F, till it finds ſome opening near the ſur - 
face of the ground, through which it can 
make its eſcape, This being the ſtate of 
things, it is very obvious, that as ſoon as 
the well MN reaches the bed of gravel N, 
| the water contained there muſt be forced 
to aſcend till it reaches as high as the 
water contained in the internal reſervoir 
within the mountain. If the ſpring af- 
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fords more water than is taken from the 


well, it will continue always at that 
height; ; ſo that the water can only fink 
in the top of the well, when more is 
drawn from it than the * can ſup- 
5 ply i ma given time. 1 
Witch regard to the ait oder as 
the diagram will explain that phenome- 
non, at firſt fight. At P and Q, two fiſ- 
ſures, oceaſioned, perhaps, by the working 
of ſome animal, or other unknown nts; EY 
have penetrated the bed of clay, from the 
edge next the ſea, to ſome diſtance as far 
_ inward, at leaſt, as the pipe of the well, 
through which, of courſe, ſalt-water would 
flow into the well as ſoon as they were 
Another phenomenon of a ſimilar kind, 
a A wt 


1 
Ws | 
<0 


2 2 


but leſs complicated, becauſe diveſted of 


tioned by Dr. Darwin, of Derby: A well 
was ſunk in that town (which lies in a 
bottom, ſurrounded with many hills). Af. 
ter digging through a bed of clay for ſome 
_ conſiderable depth; they found an abun- 


dant ſpring of freſh water, which, as in 
moſt caſes. of this ſort, ruſhed up with 
great impetuoſity, and ſoon filled the well 
to the top, where it flowed over in a pretty | 


| copious ſtream. Dr. Darwin ſeeing this, 


and conceiving that it might deſcend 
through a een ! that roſe 
WA greater height than the houſes of the 
town, caſily e that if he could 


raiſe the ſides of the well to a ſufficient 


height, making them, at the ſame time, 


ſtrong 5 enough to bear the preſſure 


of the water, he might get it thus convey- 
ed to the higheſt WG 755 his houſęe. This 
he actually e tech, and enjoys, 1 ſup- 

poſe, the benefit of his ingenuity, till L;tþ8 


8 preſent moment. 


I do not hear that Die Thane: has 
thought of extending this diſcovery to any 
other uſe; but if an abundant ſpring 
5 25 — — 
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the circumſtance of the falt-water, i is men- 
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ſhould be thus diſcovered, which could be 
forced, without the power of machinery, 
to riſe to a great height, it might, doubt- 
leſs, in a mouttainous country, where 
phenomena of this ſort muſt chiefly occur, 
| be employed to great advantage as a power 
for turning machinery. To illuſtrate this ſub⸗ 
2 ject, let pig 30 repreſent the ſection of a hill, 
- containing an internal ſtratum of pervious 
matter, incloſed between two ſolid beds of 
| clay; i in other words, an internal reſervoir, | 
filled with water. If this reſervoir ſhould 
be diſcovered, by means of boring, or 
otherwiſe, as at AB, and it was found that 
the water would riſe to the height of A; 
then, by digging a ſhaft, of ſufficient di- 
menſions, and building the fides of it as 
you proceed, till it reaches the gravel at 
A, then the water would riſe and: flow 
over at A, till the internal ſurface of the 
water ſunk to the level of the line AC; 
after which, the whole water that the 


ſpring ſupplies would continue to flow 2 


cover at A, and form a perennial ſtream, 
perhaps extremely abundant; the uſes of 
| which, in ſuch a fituation, are very ob- 


vious. 
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vious. St, Winnifred's ſpring, near Holy- 
well, Flintſhire, which is ſo abundant as to 
turn nine mills, is a natural burſt of the 


ſame ſort with that I now deſcribe (for it 


is not a great while ſince it firſt appeared). 
But were the ſpring much ſmaller than it 
is, the great height of fall that might thus 
be obtained, would give it a . 
power for turning machinery. 
Should an opening of the kind here 
mentioned be ever made, it is plain that 
its effects muſt be ſenfibly felt in ſome 
other place; exceedingly ſo, indeed, if 
the ſtream be abundant ; for a reſervoir 
of the kind bere ſuppoſed, muſt, of neceſ- 
ſity, have an outlet ſomewhere, for diſ- 
charging its waters; and, as in the caſe 
ts: 8 that outlet muſt be ona 
higher level than the other, it could not fail 
that when this laſt was openedup, theother 
muſt have failed, ſothat aſtream which iſſued 
perhaps from an oppoſite ſide of the hill, 
poſſibly, at many miles diſtance,” would be 
entirely dried up, and another formed, that 


might take a direction to the ſea totally dif- 


ferent. Theſe phenomena, when thus ex- 
plained, are as natural as that the ſun 


35 ſhould 
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ſhould give light when it ſhines; and can 
excite wonder in the mind of thoſe only, 
who have never adverted to the phyſical 


conformation of our globe. Indeed, the 


borer has been but too little uſed, in conſe- 
quence of which, many facts that might 
| have been highly beneficial to man, ve 
: totally eſcaped his notice. I ſhall beg 
leave to ſpecify a few, with a view to di- 
rect the attention of the public to this in- 


tereſting ſubject: 
At Halle, in Germany, a ain of ſalt- 


water was diſcovered, many years ago, 
which when manufactured into ſalt, af- 


8 fords a great revenue to the King of Pruff Ia, 


an a dominions it is 8 Halle. 


being ſituated very near to the confines of 


San the Elector was in the practice 
of purchaſing brine from thence, which 


; he carried into his own dominions, and 


there converted it into ſalt, for the uſe of 
his ſubjects. As the carriage of this brine 


N Was attended with a conſider able expence, 5 


the Elector often expreſſed an earneſt. 
with, that a ſpring of falt-water could be 
found in his own dominions. This turn- 


ed the attention of his people to this ſub- 


Jett, 


* 
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ject, and at laſt an unlettered peaſant, in 
the neighbourhood of Leipſig, preſented 
himſelf at court, and made offer, at the 
riſk of his head, to find ſalt-water at a 
place he ſhould indicate, if the Elector 
would be at the expence of digging for it. 
Alt was ſome time before this poor man 
could adduce ſuch arguments as to fatisfy 
the Electoral council, that there was ſuch 
a probability of ſucceſs, as to authorize 
them to riſk the experiment; but at length 
he prevailed. The work was begun at a 
place called Durlinberg about 15 miles 
diſtant from Halle. For ſome time no- 
thing extraordinary appeared, but at 
Jangeh they came to a ſpring—of freſh- 
water only.—This did not diſcourage the | 
: peaſant, who ordered them till to go on. 
With ſome difficulty he effected this point; 
but as the water from that ſpring incom- 
8 moded them a good deal, it excited a mur- 
mur againſt cls poor man. After digging 
be what farther, they came to a ſecond 
freſh-water ſpring, which threw the un- 
dertakers into ſuch a rage, that they would 
not liſten to the poor man, who urged 
him ſtill to proceed ; but, on the contrary, 


L 2 ED the 
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the man ſeeing them in ſuch bad humour 
at being fruſtrated, after having expended 
{0 oe money, he began to dread ſome 
miſchief to himſelf, wy ſecretly withdrew 
bimſelf from the electoral dominions. 

Soon after this event, the king of Pruſſia 

overran Saxony, during the ſeven years' 
war, and the operations at this well were 
forgotten. When peace was afterwards 
reſtored, and the minds of men a little 
cooled, the peaſant ventured to return.— 
His mind was ſtill ſet upon completing 
his enteprize; and he ſpoke with ſo much 

firmneſs on the head, and adduced ſuch © 
cogent arguments in favour of his opinion, 
as prevailed upon the court a ſecond time 


to begin the work ; he having the precau- 


tion bikes they began to tell them, that 
as the ſpring was probably at a conſider- 
able depth beyond what they had as yet 
reached, they muſt be determined not to 
be ſoon diſcouraged. They again went. 
on, and, as he had ſald, they did indeed, 
when at a very conſiderable depth, open 
up a ſpring of falt-water ; which ruſhed 
into the well with ſuch impetuoſity, as 


toon filled it to the top, over which it 
flowed, 1 
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flowed, for ſome time, in ſuch abundance, 
as to occaſion conſiderable damage; but 
this violent burſt ſubſiding by degrees, 
they began to erect falt-works, which 
continue to be worked till this day. This 
is one practical proof, at leaſt, of the be- 
nefit that ſociety may derive from the 
ſtudy 1 here wiſh to recommend, Nor 
have I a doubt, but if it ſhall be properly 
attended to, many other benefits, equal to 
the above, may be derived from it. 

It is well known, that at Neweaſtle 
upon Tyne, and at Bo-neſs, in Scotland, 
coals are dug at a great depth below the 
level of the Ftp and even below the bot- 
tom, and immediately underneath it.—As 
no falt-water is diſcovered in theſe coal- 
mines, it aifords the moſt demonſtrative 
evidence, that the bed ef clay that lies 
above the coal is perfectly impervious by 
water; of courſe, the water which is 
found in the coal- mines, and which occa- 
ſions much expence to diſcharge it, can 
get acceſs into it in no other way than 


by deſcending along the tract of the 


coal-ſeam, from the We where it ap- 
proaches towards the ſurface of the 
1 3 ground, 
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ous ſtrata. Hence it muſt happen, that 


cepted in its courſe, and there carried off 
to the ſurface of the ground, no water 
could get into the mine; ſo that all the 
coals below that interſection would be | 
laid quite dry, by a proceſs in every re- 
ſpect analogous to that of intercepting the 
ſprings, deſcribed in page 72, and with 
an effect nearly equally beneficial. I ſay 
nearly in this caſe, becauſe no operation 
of this fort could entirely remove the 
Water from the coal- mine; for as there 
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ground, exactly in hs ſame manner that 
ſprings are accumulated in other pervi- 


if this ſtream of water ſhould be inter- 


muſt be ſome fiſſures among the coals, 


= through which the water bis originally 5 
flowed, ſo theſe Fſſures, in a ſituation like 
| that deſcribed, muſt be entirely filled with 


water, which would of courſe run in the = 


pit, after the coals are taken out, but this 
would be ſuch a trifling matter, as not to 
deſerve any notice. 


3 


Let AB (Fig. 31) repreſent a FREE of 


g coals, riſing at A towards the ſurface, and 
at B Fn beneath the ſea. Let it be 
Juppaſed, that at tC it has attained ſuch an 


elevation 
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elevation as to be above the level of ſome 
vale or till of water, and that, of courſe, a 
level driven from the ſurface at that 
height, till it reached the coal, might ſerve 
the purpoſe of carrying off all the water 
that ſhould fall into it. In that caſe, were 
the ſtratum of coal there pierced through, 
as at C, ſuppoſing that to be the only 
ſtratum permeable by water, it would 
follow, that all the water which had for- 
merly been conveyed through that ſtra- 
tum, would be there intercepted, and car- 
ried clear off to the ſurface of the ground; 
and that, of courſe, all the coal that lies 
below it, would be, from that moment, | 
freed from any additional acceſſion of 
water. In this caſe, the level would not 
only ſerve to free the upper part of the 
coal-mine from hurtful water, which is 
all the benefit that has hitherto been aim- 
ed at in works of this nature; but the 
| under part of the mine would be alſo be- 
| nefitted by it nearly to an equal degree. 
Where the ſtrata were ſo Jifooled, as 
by varying the direction of the drain, it 
could be puſhed forward, without falling 
below the level, till it had cut dough 


3 _ 5 
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the bed of coal for its whole breadth, the 
cure would be quite complete. This caſe 
may probably ſometimes occur ; but I am 
as yet too little acquainted with the actual 
_ circumſtances of this nature, that occur in 
practice, to be able to fay whether it 
would be very rare, or the reverſc. In- 
deed, as the ſubject has never been as yet 
conſidered under this point of view, I 
think there is reaſon to ſuſpect it is not 
known by any human being. It is cer- 
tain, that much benefit is yet to be deriv- 
ed from a more thorough inveſtigation of 


this intricate, though very intereſting ſub- 


Jeet; and every bint that tends to eluci- 
date it in any degree, deſerves to be at- 
tended to. 

It would be impoſſible to enumerate all 
the benefits that might be derived from 
the practice of rapping, judiciouſly, applied, 5 
were the nature of the ſtrata, and the phy- 
ſical conformation of the earth, ſufficiently 
adverted to,—Were I even to attempt to 
give examples of poſſible caſes, by way of 
_ illuſtration, it would be deemed hypothe- 
tical and abſurd, Yet it muſt certainly 
be deemed more abſurd, by every rational 


perſon, 
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perſon, to obſerve, that we allow natural 
phenomena, which ought to ſuggeſt prat- 
tical leſſons of wiſdom to the attentive. 
. obſerver, to afford only matter of ſtupid 
admiration, We ſee, in ſome places, 
rivers finking into gulfs in the earth, and 
diſappearing. In other places, we fee ſub- 
terraneous rivers iſſuing from caverns, 
while other rivers are meandering on the 
earth's ſurface above them. We ſee lakes 
of great extent, ſurrounded by mountains, 
that cannot be drained, according to the 
ordinary mode of procedure-—Mines are 
_ deſerted becauſe the water cannot be car- 
ried of from them, on account of the! im- 
menſe length of a level, that would be re- 
| quired to be driven in order to drain 
them. All theſe things we lee as iſolat- 
ed facts, that cannot . in any way ac- 
counted for, or connected together. Vet 
: that they MAY, on ſome e be fo 
connected, as to prove highly beneficial | 
to man, I ſhall venture to thow, even at 
the riſk of being accounted viſionary. 
We have ſeen, from the fact reſpecting 
the well at Tilbury Fort, and the work- 
ing of coals under the ſea, at Newcaſtle 
— 
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and Bo-neſs, that water may be preſerved 
in a baſon of immenſe extent, though 
bounded by a cruſt of | impervious mutter, 
which is of no great depth. Theſe caſes 
alſo prove, that ſtrata of pervious matter 
may lie under theſe; of courſe, many 00Z- 
ing ſtreams, or even ſubterraneous rivers, 
may run, at no great depth, beneath lakes, 
or rich mines that are drowned i in water; 
preciſely i in the ſame wav that we have 
 1een (page 64) that a. ſtream of water may 
be carried along the ſurface of a bed of 
ſand, at the bottom of which runs a current 
of water ſufficient to ſupply innumerable 
wells abundantly with water; and that . 
this ſurlace- -water, af: the cruſt be once 


5 broken, immediately ſinks into the ſand, 5 


and totally diſappears. Should any acci- 


dental convulſion of nature then break — 


the cruſt that ſupports the lake, ſo as to 
permit it to find its way into thoſe cavities 
below it, it would, through theſe iſſues, 8 
find acceſs to the ſea, and the lake would 
be effectually drained; ſo as to become, 1 in _ 
time, like the kingdom of Cachemire, a fer- 
tile vale, though every where ſurrounded 
with nne which no outletcauld he. 
| — 
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had. —Might not the ſame effect be pro- 


duced by the ingenuity of man, were he 


at pains to exert his faculties in caſes of 
this fort? An earthquake, it is ſuppoſed, 
opened a paſſage through the mountains 
of Cachemire, by which the water iſſued, 
ſo as to drain that immenſe lake, and 


through Which the river which traverſes 
that bottom ſtill flows. An enterprizing 
individual, WhO poſſeſſed a ſmall lake on 


his property, near Glaſgow, effected a 


drainage, in imitation of this, by digging a 


level paſſage through a ſurrounding hill, 
thr ough which the water flowed off, and 
which. ſtill operates as a drain. Many 
; caſes may occur, in which a ſimilar drain- 
age might be effected, at a much ſmaller 


expence, by ſinking a pit downwards, 


through which the water might iſſue by 
e paſſages ; and in the ſame 
way, at times, it may doubtleſs happen, 


that water might be let off from mines at 


à very {mall « expence 2. compared with that 
which the driving a level might have co f. : 


Wherever operations of this ſort are in 

contemplation, therefore, it behoves the 

_ owners to advert to theſe peculiarities, 
— and 
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and to be at more pains to geit an ac» 
curate knowledge of the ſubjacent ſtrata, 


in killy ditricts eſpecially, by means of 


accurate obſervations, afliſted by boring, 


than has hitherto been done. For in this 


way, doubtleſs, very great improvements 


may be made-at a trifling expence. 


With a view to illuſtrate this branch of : 


the ſubject ſtill more clearly, T have added 


a diagram (Fig. 32) which is intended to 
repreſent a ſection of a hilly diſtrict, in 


which AB repreſents a lake of indefinite 
magnitude, every where ſurrounded with 


hills, which raiſes the water to its preſent 5 


level, where it finds an outlet at A, and 
flows fr om thence in a valley between the 
hills, till after running thus many miles, 


if you pleaſe, it precipitates itſelf over the 


rock C. 


At the bottom bf this: hill C, iſſues a 


| conſiderable ſtream of water from a large 
cavern, like one of the ſame kind near 
Matlock, in Derbyſhire. This ſubterra- 5 
neous river, we may ſuppoſe, indeed, we 
wo may be aſſured, flows from a great diſ- 
tance backward. If it be of a large fize, 


it mult have come many miles, indeed, 
We. flowing 
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* 
— 


flowing all the time through open rocks, 
or other pervious ſtrata, in a direction 
nearly ſimilar to that marked DE, which 
may be expected, in general, to lie at a 
a depth rather above than below the level 
of the opening from whence it iſſues. 
Under theſe circumſtances, it is plain, that = 
if an opening were made in the bottom 
of the lake, as at G, the water would fink 
directly from the lake, into the channel of 
of the ſubterranean river, and if that open- 
ing were large enough, 'the whole water 
of: the lake ole: fink through it, and 
it muſt, of courſe, be effeQually drained. 

- Again, let us ſuppoſe that F repreſents a 
mine of lead, or other metal, which has been 
there diſcovered, but which is ſo drowned 
in water that it cannot be worked with pro- 
fit. According to the uſual practice, the 
owner of that mine has no other way of 

draining off this water, but by taking the 
| depth of the bottom of the mine, and ſur- 
veying the ground around it, ſo as to be 
able to mark the neareſt place on the hill 
fide that is on a level with the bottom of 
his mine, and from thence he derives a le- 
vel CF till he reaches the mine. In many 
ſituations, 
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ſituations, that level may require to be driven 
ſeveral miles in length, before it can reach 
the mine, the expence of which can never be 
repaid, and therefore the mine muſt be 
abandoned for ever.—And where it is even 
found that the mine is ſo rich as to afford 
the expence—yet the time that muſt be 
expended on this operation (where one or 
two men only can be permitted to work at 
once) is a moſt diſcouraging circumſtance, 
as five, ten, or even twenty years may be ex- 
pended before it can be completed. — But, 
in the ſituation here deſcribed, it is evident 
from inſpection, that if a perforation had 
| been made right downwards, from F, it 
would ſoon have reached the ſubterranean 


river, and thus have freed the mine from 


the extraneous water, at an expence incon- 
| ceivably ſmall. 
Not only could the hurtful water be thus 
eaſily abſtracted, but other uſes could be 
made of this ſubterranean drain, that would 
Huy highly beneficial to the undertak- 
er.—If a ſmall ſtream of water, for example, 
coals be brought to the mouth of the pit, it 
could be employed, by means of a chain and 
buckets, to raiſe up the whole of the ore 
to the ſurface, at next to no expence to the 
undertakers; 


Fa 
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undertakers; or, after ſpace ſufficient for 
that purpoſe was once worked out, it could 


be made to drive ſtampers below, for 
ſtamping and waſhing the ore, there, before 


it be brought out of the mine, and for 


other uſes. 

Nor let it be thought that theſe are pd 
merical or impracticable notions: There are 
many ſituations, already known, upon the 


earth's ſurface, where theſe operations might 


be undertaken not with a probability only, 


but with a certainty of ſucceſs. The river 
Guadiana, in Spain, ſinks at one place into 

the earth, and after running under ground _ 

for ſeveral leagues, riſes again to the e. 5 


—Now as no holes have ever been diſcover- 


ed in the bowels of the earth, reſembling 


a bored pipe, or mole- rut but the open- 
ings there, through which water flows, are 


univerſally found to conſiſt of porous ſtrata, 
which ſpread out in breadth to à great 
extent there is a moral certainty that 
| there muſt lie beneath the ſurface of the 
ground, every where between the 18 
. FI the river ſinks, and where it riſes, a 
large ſtratum of pervious matter, which pro- 


bably ſtretches to a great extent on either ſide, 


and 
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and that, of courſe, if any mines were dif- 
covered in that tract, they could, with 
certainty, be drained in the manner here 
propoſed. 


It is alſo known, that in hs hin called 
| Ingleborough, in Yorkſhire, there are many 
openings, called there Swallows, into which 


rivulets precipitate themſelves, and are loſt. 
Where theſe ſtreams re· appear. do not at 


preſent know; but wherever it is, there can 
be no doubt that all the tract between the 
one place and the other muſt be hollow, 
and of courſe, could readily watt of the 
mode of draining here propoſed. 
It is alfo known, that in Derbyſhire, the 
river Dove, I think (I quote from me- 
: mory) finks into the earth, and at a conſi- 
derable diſtance riſes again, —Subterraneous 
rivers are known to iſſue, alſo, at other 
parts in Derbyſhire, and in Devonſhire, 
in Denbeighſhire, and ſeveral other places, 
I have not taken notice of; all of which 
give ſufficient indications of a ſimilar gene- 
ral organization, to render it next to certain, 
that in thoſe regions, operations of the ſort 
here recommended, would prove ſucceſsful. 
The ſame concluſion may, in general, be 


inferred 
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inferred in all the mountainous regions, 


where very copious ſprings burſt forth, 


whoſe waters are little affected by the tem- 
perature of the ſeaſon, being very cold in 
ſummer, and warm in winter; for this cir- 
cumſtance always indicates, that they have 
come from a conſiderable diſtance within 
the bowels of the earth Other indicative ; 
circumſtances might be pointed out, which | 


I have not time to enumerate. 


Having now, as ; hope, proved i in a ſa- | 
tisfaRtory manner, that the mode of drain- 


ing here recommended i 13 a very practica- 


7 ble proceſs, I ſhall add nothing farther to 
the length of this Eſſay, tha to give a 
few hints reſpecting the manner in wich | 


3 N may be the moſt eaſily 
effected. Se 


On this head, it will be very obvious, 
that where much water is in the place to 
be drained, it would be, in all caſes, a dif- 


ficult matter, in many caſes impoſſible, 


to ſink a pit directly downwards, immedi- 


ately from theſe reſervoirs, by digging. in” 
ſuch ſituations, this operation 2 to be 
effected by boring. When, by means of a 
borer, the ſubterrancous Vacuum has been 
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once attained, a certain 1 can be 


| formed of the expence of the future ope- 
| rations. | The width of a bore that can 
thus be made 18, indeed, but ſmall; but 
much yater wil be let off through * 
„ very ſmal 
- mars ied, Soles of the altitude lg 
which it mult. deſcend. If the ſtratum 


through which the bore paſſes, ſhall chance Y 


to be clay its whole length, the hole would 
| quickly become of A ſufficient width to 
give paſſage to the whole water. But if 


it conſiſt of harder materials, more bores 


9 muſt be made; and theſe, if made in a 
1 of. no great diameter, pretty near 
19 each other, would. give the water a 


chance, by its great, force in ruſhing 


through, to break down, by degrees, the 
Whole of the circular ſolid, and leave a 
cavity in its ſtead; at any rate, there are 
few mines which have fa much water as 
could not be let off * a few ſuch bores 
alone. 


af. Weser are 5 great e extent, it t will ene | 


4 matter of Sr eater difficulty and ex- 
Pence 3 


ores. under theſe circumſtances, allows 
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pence ; but as the profit will be great, in 
proportion to the extent, that circumſtance 
will, no doubt, be taken into the account. 
In all caſes, the aſcertaining whether the 
thing be practicable or not, can be done 
at a trifling charge; for a ſingle explora- 
tory bore will aſcertain not only the depth 
to which it muſt be carried, before = 
reaches the pervious ſtratum, but alſo the oy 
nature of the materials through which it 
has to paſs; and, conſequently will give 
room for a pretty accurate eſtimate to be 
: made of the expence. 3 
In making this exploratory bore, one 
_ circumſtance muſt be particularly adyert- 
ed to; for as it will be neceſſary to make ; 
that bore, if poſſible, in the deepeſt part 
of the lake, it will be a matter of ſome 
difficulty to aſcertain whether the ſmall 


water to flow through it or not? This 
5 point, however, may be aſcertained by 
means of the boring irons alone; for if 
the mouth- piece be thicker than the rod, 
it will no ſooner reach the pervious ſtra- 
tum below, than the water, ruſhing down- 
| ward with great t impetyoſity around the 


* | rod, 


| 1 — — * — - 8 - — 
— * * — 2 — . Wo. --6: = — a =. = 8 2 — a * 
. * — 1 R PR OIL 12 . T _ : : - — MY I 7 — P - — 2 5 a - . a : — - - 
= 8 i * - En Ge ue ˙ ² eee _ „„ ͤ — ˖—————— . 2 ——— —— 
CC ũ ůͥlUn1nm OY on on. Pon Bw OS eg 9 — en 2 — "5 —= _ ROE. 
—— Pg” 3 — — — : r 2 2 < 3 My — * 2 — 5 
5 - * =? p 9 Cox „ = . = — Fe ra, = » # — 
I n 1 2 ET. + * 


— a 9 

a — - - — 
— — 4 Y *E 3 2 — __ — 22 — 5 
Fo to en EEE c 


Iz... 


184 8 N DRAINING B068 
rod, will Sreviiit! the poſſibility of draw- 
ing up the mouth- piece any more. TO 


Loan againſt this circumſtance, which i is 


to be expedted, the mouth-piece ought to 


be ſo fixed on, as that by turning the rods 
the reverſe way, it may be unſcrewed, ſo 
as to be detached from the rods entirely, 15 
which may then be drawn up without it. 
Of courſe, all the joinings of the rods muſt 
. be ſo fixed, as not to be looſened by that 
reverſed motion. 


It will not, however, be eipetdel, that | 


where a large river paſſes through a lake, 
like the Rhone through the Tale of Ge- 


neva, or the Rhine through that of Con- 


ſtance; or even much ſmaller ſtreams than 

either of theſe, could, by a proceſs of the 
kind here hinted at, be ever ſwallowed 

up. There are few ſubterraneous ſtrata, 


we are to ſuppoſe, ſo large as to admit of 


carrying off a current of ſuch magnitude. | 
But if that ſhould be found to be he caſe, 
the paſſage for the river into that ſubter- 
raneous ſtratum ſhould be made, not in 
the bottom of the lake, by boring, but! at 
the edge of it, near where the river falls 
5 into he lake; and this ; purge may be 


* 3 dug, 
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dug, by hand, of a ſufficient width to ſwal- 
low up. the river when flooded, and then the 
river may be led into it, ſo as never to 
be allowed to reach the lake at all. But 
this, for the reaſon aſſigned, can ſeldom 
be practicable with refpod to large rivers; 
and in regard to ſmaller rills, that feed 


lakes, in general, it will be cheaper (un- 


leſs where the under-ſtratum 1 is clay, and 


of very little depth) in moſt ſituations, to 


make a water-courſe all round the lake, 


nearly in a horizontal poſition (with a 


gentle lope only towards the outlet) to in- 
"2 tercept all the rills, and the water that 5 
falls from higher ground, and carry it 
; clear off, without allowing: it to deſcend 


into the bottom. In this way, no other 


water will require to be let off through 
the bottom hole, than that which 5 
from ſpri ings within the lake itſelf, which 


pr obably are, in many caſes, 5 nume- 
ö rous. 


— 77” be heaped the candid reader will 
receive theſe hints with indulgence, they 5 
| being intended to throw ſome light upon 
„ ſubject of great national importance, 
: which, if it be underſtood by ans one, has 
M. - . never 
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never hitherto been explained with the 
preciſion which is neceſfary to render it 
intelligible to ordinary readers, for whoſe 
uſe theſe directions have been made out. 
On a ſubject of this nature, I have found, 
by experience, that it 18 by no means 
enough briefly to explain the principles on 
9 a ſucceſsful practice may be ra- 
tionally g grounded; for it is only a few 
perſons Nam among the great numbers 
who may be benefitted by it, who will be 
able or willing to make the practical de- 
7 ductions that a philoſophical mind would 
ſee are obvious from the premiſes. To 
render a practical treatiſe generally uſe- 
ful, it is neceſſary to enter upon particu- 
lars in detail, and give ſpecial illuſtrations 
which ohlafbphical hypercriticiſm might 
pronounce to be unneceſſary. In the Ad. 
ditions now made, perhaps, little can be 
faid to be new; yet I am inclined to hope, 
that in conſequence of theſe additional 
illuſtrations, the Treatiſe will be rendered 
more generally uſeful than it hitherto has 
been. I ſhall only add, that the latter part | 
of theſe illuſtrations, eſpecially, were writ- 


ten under circumſtances rather unfavour- 


3 able 
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9 5 for 'precifiony and therefore, claim a 


ſhare of indulgence from the critic, parti- 


 culatly 3 in what regards their form. As 
to the matter, no indulgence is requeſted; 
| for if any thing effential be erroneous, it 
is of pere that it ſhould be cor- 


rected. 


| CORRECTION: 8 AND ADDITIONS. 


Ware the 00 was written, I had no 
opportunity of conſulting the Philoſophical 5 
"Tranſactions, and was therefore obliged to 
quote from memory, the fact reſpecting TT 
the well at Sheerneſs; - and the plate was 
engraved on the idea there expreſſed. 1 
e ſince ſeen the 74th volume of the 
Tranfactiens, in which, that fact is re- 
corded, and find it only differs from the 
account given above in one particular, | 
viz. that the uppermoſt ſtratum, to the 
depth of 30 feet, conſiſted wholly of ſand, 
and that all the water which was found in 
that part, was ſalt to the taſte ; in every 


other reſpect, it was exactly as above 


ſtated, This circumſtance requires no 
M4 alteration 


1 


— 8 = 5 I 8 "IN" . oy — = 
4 85 "ih - 4 r . 
8 — —— LO d ih — - 8 2 4 
8 2 IEF" * = * Racy — — : 
* 1 2 ER - — 5 


= 8 = — 1 2 5 ot. 4 IP. — Is f = Py; PI — 27 - 
SIRE c EHP. - ono nn; 3 7 I 5 


. 
8 Ra. 


468 o DRAINING] BOGS 


0 to be made, as the illustration | 
would be the fime. f a few particulars, 
of no moment, the caſe fefpekting Dr. 
Darwin's well, is alſo a little different; 
but, as this illuſtration is perfectly the 
Lame, it is not worth mentioning farther. 
A caſe a' good deal different fon! this, 
occured at Languard Fort, which is alſo 
: ſituated by the fide.of the ſea. In digging | 
there for a well through a bed of ſand, 
they found abundance of water; but, > _ 
this Was below Bighb. water mark, they con- 
= | ſidered it to be falt water, and it was 
= owing to an accident alone, that they 
found it to be perfectly ſweet. They con- 


ä 


4 tinued to dig down, always finding abund- 
A ance of mch cbt water, until, at the depth 
of twelve feet, they found it ſuddenly 8 
I become more abundant, and perfectiy ſalt. 
I On examination, it was diſcovered that the 
2 ſalt- water was found exactly at the height 
| of bw-water ; and that all above low- water 
i mark, afforded ſweet water only. This 
1 phenomenon was evidently owing to the 
1 ſalt-water having had time to penetrate 
| backwards to a great diſtance, where the 
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land was below the level at which the 
885 ſea 
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ſea ſtood continually ; ; but, between high 
and low water mark, the freſh water in its 
paſſage towards the ſea, though ſtopped 
for a time by the ſalt tide, yet ſtill preſſed 
forward, and retarded its paſſage back 
through the ſand: Nor is it to be doubt- 
ed, that, if free acceſs had been given to 
the water into the well, while the ſand 
was kept back, that the water in this well 
would have riſen higher at flood, than at 
the ebb tide. 


But, not to dwell on this unimportant 


circumſtance, the practical inferences that ; 


may be drawn from theſe two caſes, are 
: important. In the caſe of Sheerneſs, no 


enemy from without could ever entertain 


Cl the moſt diſtant hope of intercepting the 
water from the fort. The thing is ſeemingly 
impoſſible. In the other cafe. the water 


2 could be cut off by a befieging army wa. 


out much difficulty, if the country thould 


1155 happen to be pretty level; for they would 


have only to draw a tr ench between the 
85 high land behind and the fort, till it reach- 
55 either the bottom of the pervious 
f ſtratum, or attained the level of /ow water, 
and 
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nnd the buſineſs aſt be effeftally evi 


drawn from the caſe at Sheeftiefs which 1 
may be permitted to mention.” Should the 


doubt that through the whole tract between 

: the fort and the higher ground, water will 
be found, by boring, evety where, that will . 
iſe in the wells alway to the ſame level 
with the well in the fott : for the under 
pervious ſtratum muſt of neceffity be con- 
tinued from the higher ground, or it could 
not have poſſibly riſen i in the well at all. 
Another practical inference to be drawn 


water are ſometimes found to riſe to the 
ſurface of the ground, or near it, in ſmall 
iflands, that are at a diſtance from the 
land, there can be no doubt, but in every 
caſe of this ſort a pervious ſtratum, covered 
by one of impervious matter, muſt run 
the whole way from the higher land, un- 
der the ſea to the ifland, as at Inch Keith, 
and Inch Colomb, both in the Frith of 
Forth ; and that, of courſe, water will be 


= — 
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pleted. 
Another practical infetehce may be 


flat ground continue for. ever fo great a 
diſtance backward, there can be little ; 


Bm this caſe is, that as wells of freſh 


found 
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found in that direction every where, if dug 
for to a proper depth, which will riſe to 
the ſame level with the well in the iſland. 


Hence, if water be wanted on the ſea-ſhore | 


it may undoubtedly there be found. 
Again, There are a few inſtances of abun 


dant ſprings of good water being found on 


| the top of ſome ſmall peaked hills, of conſi- 


derable altitude, which are detached from all 


bother hills by ſurrounding vallies 
caſe of this ſort, it muſt be occaſioned by a 


natural perforation, of the ſame kind with 
an artificial tap-hole, which reaches lower 
don than ſome part of the valley around, 
which divides it from higher ground at 
ſome greater or ſmaller diſtance, having a 
bed of clay lying above the pervious ſtra- 
tum the whole way. This being the caſe, 


there can be little doubt, that every where 


between the higher ground and that hill, 
ſprings will be found by tapping, which 
will riſe to a greater height at firſt, at leaſt, . 

than the ſurface of the ground but it is by 

no means impoſſible, that if theſe tappings 5 

be abundant, the well on the hill will be 

dried up. Indeed, this is not only not im- 
8 * but highly 3— Pl 

| fort 


In every 
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fort in that ſituation, may be very eaſily res 
duced to a great diſtreſs. by a philoſophical 
general Who befieges it. This cannot be 
: done 1 in the low ſituation of :Sheernefs'; ; nor 
will the ſame reaſoning apply in all caſes j 
to ſprings upon:detached mountains, where 
the ſummit is more flat and of large ex- 
tent, and the eg of water not very. 
bundaned2wtoh oi lidar hols ated. 
Here, alſo, it may afford atisfactlon to 
3 perſons to be informed, that the uſe 
which is propoſed to be made of water 
ſinking from above into internal cavities, for 
the purpoſe of turning machinery (p. 1 58) 
is not without cimapht ; for, there is a 
mill of this kind, ata place called Moulins, 
(1 quote from memory) i in the diſtrict of 
Neufchatel, in Switzerland, where the 
water, which falls into a gulf in the moun- 
tain, turns the wheel; 7 mill itſelf, and 
all the machinery belonging to it, being 
entirely under ground. 4 6 DTD? 
It may be hs alſo Ne that Dr. 
Derham, having found a ſpring at Up- 
minſter, in Eſſex, which continued at all 
times nearly at an equal height, both 
ſummer and winter, withed to nfo: from 
that 
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that fact, that all ſprings derived their 


origin from the ſea. This phenomenon, 


however, has been explained in another 


manner, by the well near Leith (p. 121) 
which is a caſe that is by no means rare. 
It may, indeed, often happen, that a well 
of this kind may be found lying directly 
above another ſpring of the fap-kind, 
which may be made to riſe to a great 
height above it, and which alſo ſhall con- 


tinue always at the ſame height nearly. 
Theſe corollaries are ſo n as to 


require ſome apology for ſtating them 
But when common things are repreſented as 
myſterious arcana, it is proper that the veil 
which covers them ſhould be, i in ſome mea- 


ſure, withdrawn. 


After peruſing the above, and e 
that there is not a ſingle principle here il- 
luſtrated, which 1 was not clearly explained in 
theſe Eſſays, more than twenty years ago— 
(the ſingle caſe of draining thin clays alone. 
excepted; alk that is added here being only 
illuſtrations of the principles already fully | 
enough explained to every philoſophical en- 
quirer) the reader is left to judge with what 


propriety the BoARD OF AGRICULTURE 
Has 
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has prefixed the following exordium, 


their account. of Ms. ELKINGTON' 8 Mode 
of Draining Land: 


«It is (ay they): a canis 8 to 


« be credited, that the principles on which 


« the draining of land depends, ſhould have 


* remained / lang unaſcertained, conſider- 
* ing the great private benefit, and the 


many public advantages, which muſt ne- 


< ceflarily be derived from carrying ſo: im- 
portant an art to perfection!!! T“ 


Mr. Arthur Young, in one of his per- ; 
formances, tells us, that he atte ended a: ſaance 


af a ſociety of philoſophers, in France, Who 
had met for the purpoſe of improving agri- 
culture, the importance of whoſe delibera- 
tions, and the wiſdom of whoſe remarks, 
he does not mention in terms of the higheſt 
reſpect.— 
myſelf ar not quoting the paſſage, from 
my being at preſent deprived of books. 
It would be well if that gentleman would 
take care to have things Pa well arranged. at- 
home, as not to give occaſion. for ftrangers!, 
to retort upon our own dear nation, in a 


I am well pleaſed to excuſe 


fimilar manner. 
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ADDITIONS 


| MADE ro THE FOURTH EDITION | 


OF ESSAYS, RELATING TO AGRICULTURE | 


AND RURAL AFFAIRS. 


Of the es of the Balſam Poplar in Fencing. | 


Warn the Firſt Edition of theſe Eſſays 
was printed, the Balſam Poplar was ſcarce- 
I known in Britain. It is now ſufficiently 
known, as a healthy free-growing tree ; and, 
while young, it is particularly attractive, on 
account of the firmneſs and luxuriancy of 
its ſhoots, the grandeur of its large leaves, 
eſpecially in autumn, and the fragrancy 
of its buds, in the ſpring. Theſe circum- 
ſtances induced me to propagate-it in con- 
ſiderable quantities, a good many years ago, 
—and as it can be multiplied with as much 
facility as the common willow, by means 
= cuttings, I was gradually led to perceive 


„„ 
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that it poſſeſſed certain peculiarities, which 
rendered it more valuable as a fence, than 
any of thoſe already enumerated. It has 
1 more firmneſs and ſtability than the wil- 
low is more luxuriant in its growth than 
the Lombardy poplar, — and advances more 
6 ſteadily in its progreſs towards a tree, than 
= elder ; ſo that, under judicious manage- 5 
ZE ment, I have found it the cheapeſt, firm, 
| quick-reared fence for rich lands, in this 
country, that has ever yet come to my 
knowledge ; on which account, I think it 
my duty here to deſcribe. the mode of ma- 
nagement, under which. I have found i - 
prove a moſt uſeful aſſiſtant to che far- 
mer: 3 | 
For obvious reaſons, the perſon. who 
wiſhes to avail. himſelf of this kind of 
poplar, as a fence, ſhould begin with rear- 
ing his own plants and for that purpoſe 5 
he richeſt, melloweſt, and tendereſt ſoil. 
5 he can command ſnould be made choice 
of as a nurſery. IIIf it has a ſmall tendency | 
44 to dampneſs, mch the better but if it 
1 go ſo far on, that ſide as to be denaminat- 
1 6d wet land, it will not anſwer quite ſo 
4 JVC 
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well Cuttings from well fipened \ wood, 
of two years growth, are beſt ; but where 
they are ſcarce, others, older or younger, 
need not be rejected. The cuttings may be 
about ohe foot in length, and thould be 
. planted in rows, about EY inches diſ- ; 
tant, and three inches botwenn each plant 
in the row. Autumnal planting ſucceeds 5 
beſt; but tbey will do alſo in the ſpring. py 
Their tops ſhould not be left more than 
one inch above the ground. When they 
begin to puſh out their buds in the ſpring, 
A Grefu) perſon ſhould be made to go 
| along each row, rubbing off with his 5 
every bud he ſees, except one, which! in. 
this caſe will ſoon puſh up to be a vigorous 
ſtem, without collateral ſuckers to weaken 
it. This operation, if carefully perform- 
ed, will not only make much better plants 


©»; 


than otherwiſe could have been obtained, 


but it will fave a great deal of expence 


that muſt have been incurred, had it been ä 
neglected. 3 


"Nothing. more is wanted but to keep 5 

the ground clean between the plants, and 
to dig it over between the rows, at leaſt 

Rs N 5 once 
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once a year; for the ground for this plant 
cannot be kept too ok and tender. If 
juſtice has been done to it in all reſpects, 
the plants, in general, will reach to about 
four feet in height the firſt ſeaſon ; and in 
two years more, or at. the moſt three, 
they will be large enough for planting out 
where the fence 3 18 meant to be. 
/ Rich arable or meadow land i is that for 
which this fence is the beſt adapted; and 
as this plant requires to be planted on the 
5 flat ſurface without any ditch, and can 


1 5 never have the ground on which it is to 


7 grow too rich, it will be adviſcable, i in ge- 
neral, to plough up a narrow ridge 1 
the hedges are meant to be ned, ſo 
early as to admit of its being four times, 
at the leaſt, ploughed, . the time 
for ſowing of turnips. Let it be, very 
richly Gange, and put into turnips, in 
_ drills about "ſixteen inches apart, and pro- 
perly hoed; after theſe are drawn, the 
grounds may be either ploughed or dug, and 
harrowed ſmooth, to Prepare it for vg 
7 planted. | 
The ground being thus prepared, let 
the 


* 
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the plants (which will now be from 10 
to 12 feet high, and from one inch, to an 
inch and an half diameter at the root) be 
taken up from the nurſery, and carefully 
ſorted, fo as to be all nearly of the ſame 
ſize, which are to be planted together. 
Let a mark be then made in the wide X 
of the ridge, where the centre of the 
| hedge is to be, and ſtretch a garden line, 
parallel to that, nine inches from the cen- 
tre; then let one man with a ſpade begin 
to open a hole on the outer fide of the 
line, ſufficient to receive the roots of one 


hlant, and let an aſſiſtant put the plant in- 


to that hole, ſlanting the top of the plants 
to an angle of aboye- 45 degrees to the 
horizon. Bat, inſtead of laying theſe parallel 
to the line, let them ſlant ſo much inwar ds, 
as that every plant, at the height of four 

feet above the ſurface of the ground, ſhall 
be right above the centre of the ridge, and 


proceeding in that manner, leaving an 


interval of about one foot, or n 
inches, between each plant, go round the 
whole of the incloſure. When this is fi- 


niſhed, move the line to the ſame diſtance 
(nine inches) from the middle of uy ridge, 


NZ bonn 


oy 
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on the oppoſite fide ; begin, and proceed ex- 
actly after the ſame manner, to plant an- 
other row of poplars, in a direction the re- 
verſe from that of the former, ſo that if the 
tops of the one row lie to the eaſtward, 
inclining to the left hand when you look 
N 1 the tops of the other ſhall lie 
weſtward, inclining to the right hand, . 
you {til look altar; ſo that the two 
rows meet each other, at Fhe height of 
four feet from the ground, exactly above 
the middle of the 1 The whole row 
being thus planted, let the tops of both 
rows be plaited thr ough each other, ſo as 
to aſſume a heck poſition, like the 5 
top « of a rail; and the fence, when view- 
ed: ſideways, will have ſomewhat of a 
lozenge-like appearance, but not croſſed 
like the willow fence ; but with this 
difference, that the ſtems are much 
thicker and ſtronger in every reſpect, 
and that they are not contiguous to each | 
other, and cannot be wattled through 
cach other, unleſs at the top only. This, | 
then, forms at the very firſt moment after it 
is finiſhed, a fort of living railing, of no in- 
confiderable ſtrength, which, even in this 
ſtate, will be a tolerab fence, and which 
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in the courſe of a few months, will riſe to 
five or fix feet in height, ſo as to be an 
effectual ſereen againſt the ſeverity of the 
weather, and which i in the ſpace. of a few 
years, under judicious management, will 
have acquired ſo much ſtrength as to be 
nearly impenetrable by e of any 
ſort. 

In this way may be reared a hedge 
that will be a perfe& defence againſt all 
the larger-ſized animals, man only ex- 
cepted ; but, if it be intended to guard 

: againſt the intruſion of boys, or ſmaller 
animals, the following Free muſt ; 
be adopted: oy 

When the hes has been complanad in . 

the manner e deſcribed, let the earth 

at the roots of the plants be ſmoothed, 5 

and plant a young ſweet- brier plant in 
the opening left between each two of the 

poplars, ſo that there ſhall be the fame 
number of plants of eglantine, as of pop- 
lars; but let theſe eglantine plants be put 
N about three inches en back than the 
line of poplars, ſo that they may be about 
twelve inches diſtant the one row from 
the other. Theſe plants ſhould be of one 
e 50k N 4 55 * 
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year old, or two at the moſt, for as it 
grows very quickly, it will ot reach the 
bas of the hedge. ? 
©" FT'US firſt Rentner after latin, : 
; thing more is neceſſary than to keep the 
bottom of the hedge free from weeds; 
and in the autumn, go over both ſides, 
cutting away with bedge-ſheers, all the 


| ſhoots that come beyond the line of the 


ribs of the hedge, as the original ſtems may 
be called; then raking that rubbiſh back 
from the hedge, cut over with the point 

of the ſheers, every plant of eglantine 

_ cloſe by the ground, leaving the dead 


ſtems that are between the ribs of the 


hedge, without diſturbing them. Next 
ſeaſon, the eglantine will Ab out ſtrong 
ſhoots from the bottom, which puſhing 
through the dead branches of the former 
year's growth, will intermingle with them, 
and fix them firmly in their place, ſome of 
theſe ſtems alſo puſhing through among 
the ribs outwards. In the autumn, once 
more, cut the ſides with the ſheers as be- 
fore; and then, once more, alſo cut over 
| the eglantine at the bottom, as in the for- 
mer year. The . of prickly- brier, 


* 
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in the heart of the hedge, will now have 
become very cloſe, ſo as nearly to fill up 
the whole of the internal cavity orginally 


left between the ribs; and the next year's 


- ſhoots intermingling with theſe, will ren⸗ 
der it ſtill cloſer. The ſides of the hedge 
ſhould be clipped every year, and the eg- 
lantines cut over as above deſcribed, ont 
the whole of the bottom part of the inſide 
of the hedge ſhall become as cloſe as you 
with it to be, ſo as not to ſuffer a fowl, or 
any animal of that ſize, to be able to creep 
through it; after which time it will be only 


necefſury to cut the ſides of the hedge an- 


| nually, ſo as to give it an external coating 
of living eglantine, which will form a 
fence the moſt impenetrable, as well as 
the moſt beautiful, that can be conceived. 
To add to the beauty, a few plants of 
honeyſuckle may be planted along the 
| hedge, and ſome of the freeſt ſhooting 
roſes, particularly the white roſe, inter- 
ſperſed through it, which will thrive 
abundantly. | 
The Hooks on the top of the 3 


may be allowed to run upwards, till they 


have . the ſize you with for, or 


have 


| 
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have attained to as great a height as you 
would incline; when they may be cut over; 
at four feet from the ground, and applied 
to the purpoſes you find moſt uſcful, or for 
fire-wood, of which they will afford a very 
great quantity. After being thus cut over, 
they will ſend forth ſhoots, in general, 
which will reach to nearly five feet high in 
one ſeaſon, and about the thickneſs of 2 
man's thumb at the under part. In three 
years, they will be as thick as the wriſt, 
8 and very tall. 


This kind of fence, I Ns ail rear 


ed, and I can fafely recommend it as the 
5 cheapeſt, the moſt quickly reared, the 
ſtrongeſt, the moſt beautiful, the moſt du- 
rable, and in all reſpects the beſt kind of 
fence for rich land, I have ever ſeen; and 
1 conſider myſelf. as fortunate, in having 
tumbled upon a thing, which for more 
than forty years F: had conſidered. as a de- | 


ſideratum i in agriculture, that I never hoped = 


to ſee ſupplied, viz. a fence which for the 

expence of two- pence the yard, at the very 
higheſt eſtimate, can be made ſo as to be 5 
i nearly ſufficient. as ſoon as it is done up; 
which can 2 be kept in complete repair ever 


Alter würds, 
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afterwards, without any expence (for the 
loppings, in every fituation, will be worth 
more than the exfence of pruning them); 1 
and which will far outlaſt the greateſt pe- 
riod of human life; being a complete de- 
fence, at the ſame time, againſt the ſtrong· 
eſt, as well as almoſt the ſmalleſt noxious 

5 animals of every ſort. 5 
The intelligent reader will eaſily per- 
ceive why the ribs were made wider at 
the bottom than above; ; for i in this way 
alone, could the ſides of the hedge be 

kept alive and cloſe the whole way of 

the bottom. 
I need not add, that, however bats ; 

5 this kind of fence may be in rich lands, 
it could not be made to thrive on a poor 
foil, ſo that it ſhould r never be attempted g 

on ſuch land. . >” 
For the uſes of the inn in PTR 
ing barren ground, the reader is referred : 


to the Third Volume of theſe . 


07 
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Of the beſt Method of dating Mill. dams, 
or MWiers, Hense Breaſts acroſs Rivers. 


I xnow, of no ſpecies of fence upon 
which more money is generally expended, _ 
1 than that which forms the ſubject of the 

preſent article: for, though I hope to be 

able to ſhow that it may be eaſily effected, 
yet, as it has been hitherto executed, it is 
not only expenſive on its firſt erection, but 
is ſo liable ever afterwards to ſuſtain 
damage from floods, that it is a ſource of 
never-failing diſquietude, and endleſs 

charge, to the owners of ſuch works. 7 + 

Hitherto, it has been cuſtomary to make 
the dike which forms the mill-dam, head, 
or wier, which runs acroſs a river, univerſally > 

of a triangular form, being wide at the baſe, 
and growing gradually narrower towards 
the top, where it 
ends 1 in a kind of-- 

point, as in W 
| margin, than which BY 

no form can be Jeviled. that could 1 
weaker, or mote lable to accidents. The 
force | 
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force of running-water, when its velocity is 
accelerated by falling from a confiderable 


height, upon bodies that oppoſe its motion, 


becomes nearly irreſiſtible; and, in this 


mode of conſtructing a dam, the artiſt ſeems | 


induſtriouſly to have aimed at giving an ex- 
ample of the power of water, under theſe 
circumſtances : : for no ſooner does that 


water ſhoot over the uppermoſt ſtones of 
the dam, than it precipitates itſelf with vio- 
lence upon thoſe ſtones on the lower fide 
of the inclined plane, which are made to 
project beyond the firſt—but which are thus 
made to ſuſtain the whole force of that | 
concuſſion. From one ſtone it proceeds to 


another, and another, ſtill acquiring addi- 
tional velocity, till it reach the bottom of 


the inclined plane; and, if the height be 
conſiderable, it is eaſy to ſee that the force 
of the water, before it reaches the bottom, 
muſt have become ſuch, as to be capable of 


diſplacing the largeſt ſtones that the power 


of man can place i in that poſition®, 


"The water too, which ruſhes through bovine ths 
crannies of the ſtones every where, eſpecially where the 


mound is of conſiderable height, is ſo powerful, as to 


diſplace the materials i in every part, and greatly accelerate 


the ruin. 


Thus 
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Thus it has happened, and ever muſt 
continue to be the caſe, that every weir 
_ which is conſtructed on this principle of 
rough unhewen ſtone, is, from time to 
time, liable to be ſwept entirely away, ſo 
as to lay the machinery waſte until it be 
again rebuilt; which frequently happens at 
that ſeaſon of the year, when ſuch opera- 
tions are the moſt troubleſome and 29 128 
ive. hae | 
<bThe frequent” recurrence of ſuch acci- 
Kite has induced ſome owners of ma- 
chinery to erect their weirs in a very 
expenſive manner at firſt, by building the 


Whole triangle of hewn ftone, the ſurface 


of which is ſo ſmooth, as to ſuffer the water 
to glide over it, without being able to inſi- 
nuate itſelf ſo readily between the crannies 
as in the former caſe. Much good like 
wiſe, ſome are inclined to think, may be | 
derived from giving the ſurface of the weir 5 
a particular form of curvature, which I do 
not think neceſſary here to dwell upon. 
This is, indeed, found to give it ſome addi- 
tional ſecurity; but, unleſs the whole be 
batted together with bats of i iron, it is ſtill 
found to be inſecure ; ; and the expence, 
* where 


- "WV 


to prevent it from being carried into effect, 
unleſs under very particular circumſtances. 


* Fortunately, 5 however „ for thoſe who 
have works of this kind to accompliſh, by 


adopting a more judicious mode of con- 


ſtruction, they may rear a dam that will be 
equally ſtrong with the inclined plane, when 
made of Heu fone, or even when batted 
with iron, at an expence not greater, at 
leaſt, than would have reared one, of the 
rudeſt conſtruction, of common ſtones. 


The reader, from what has been already 


ſaid, will eaſily perceive, that the chief Cir- 
cumſtances which are wanted to give 
ſtability to the dam, are, to remove the 
ſtones out of the way of the falling water, 
ſo as to free them from running a riſk of . 
being diſplaced by it in its fall, and to pre- 
vent the water from being forced violently 
x through the crevices of the mound towards 
the bottom ; he will alfo perceive, that the 
firſt part will be eaſily effected; merely by 
| making that fide of the breaſt which looks 
towards the lower part of the river, a per- 
; pendicular wall, inſtead of an inclined plane 
—for in this caſe the water, when it is 
| forced 


where ſuch batting is attempted, is ſuch as 
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10% ON MILL-DAMS, OR WEIRS, 
forced over the top of the dam, with the 


velocity it neceſſarily acquires when in a 
flood, will ſhoot over clear, without touch- 
ing any part of the perpendicular wall, 
exactly in the ſame manner as it ſhoots over- 
A perpendicular rock, ina natural caſcade. 
This is fo obvious, as to need only to be 


ſtated, in order to be recognized as unex- 


5 ceptionably juſt, by every perſon who ſhall 
beſtow a ſingle thought upon the ſubject. 
It is indeed ſo obvious, that it muſt excite 
ſome degree of wonder, it ſhould not 
have 75 long ago carried into univerſal 
practice. „ 
It is not, however, a matter LIE great Ke. 5 
. ficulty to account for the manner in which 
' mankind have been led into a general per- ; 
ſuaſion, not only of the utility of the trian- 
gular form of a doubte inclined plane, but 
even of the neceſ/ity of it, for giving ſtrength : 
to the dam dike. It is very obvious, that 
if a ſtrong force were applied to one ſide of 
= perpendicular wall, tending to puſh it 
cover, that wall would receive a great addi- : 
tional ſupport, were a ſtrong beam of wood 
- placed in a diagonal direction upon the fide 
of the wall, oppoſite to that to which the 
preſſure 
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preſſure was applied it is exactly upon this 


prineiple that the buttreſs of ſtones, thus 


applied; has been ſup poſed to ſtrengthen 


the dam dike for as the water, flowing 


forward, apparently tends to force the wall 


forward along with it, the buttreſs ſeemed 
to be neceſſary, to enable it to bear that 
preſſure, without bein 8 n apy along 


with 1 It, « 


But here it bret to dy 1 8 5 8 5 that 
there is a great fallacy in this mode of rea- 


ſoning, as applied to this caſe. The ſtrength 
of a wall for reſiſting the force of water, 
depends chiefly upon the abſolute weight of 


the materials of which it conſiſts; and if 
| theſe materials are of ſuch a form as to 5 
make the water preſs perpendicularly on 
any part of it, the very weight of that 


water, if the materials reſiſt the entrance 


of water, will add ſomething to its ſolidity. N 

Now, as there is nothing to prevent you 
: from adding as much thickneſs to the 
wall, as the circumſtances of the caſe ſhall 
: render neceſſary, the buttreſs on the under 
- tide may be removed, without the ſmalleſt 


danger of rendering it weaker in any re- 


ſpect; — and, for the reaſons already given, 


it ought moſt certainly to be removed. 


* There 


* 

Ll 
* 1 

1 

" * + 
= 1 
+] 
© 
1 4 

' „* 
4 
(1 1 
«1 
7 1 

% 

0 
be » 
| | 

4 
a iT 
ia? I 
. 
1 
Wah 
17. 
2 . 

I» | 
2 
If 
MN 
6] 
4 
4 
8 

7 
* 

4 
3:3 
%h * 
1 
9 * 
„ F 
” *] £ 
* 

ml G 
7a * 
IM 4 
ie 
4 1. 
1 
<A 
5 
3 
K. 
by t 
WR 
* 
-» 
Ws - 

ud 
1 4 
5 

: 

; 
1 
"it 
* 
oh 
7 

vx 

* 
F 
3 


— — 2 — 2 — 


2 
I _ 
-£ — 4 — — — 


__ EI. — 

> — — 

7 
— 3 — * 


bY 
T 
ö 1 
"13 
* 
i aQ 
TM 
. 4 
1 
1 
9 
1 
5 
9 
43 
J 185 
Bt: 
. * 
104 
a L 
3 
11 
. 
Juhi 
5 + 
| ö 
4 5 
1 
%| : 
h gf? 


rr 2 \ _ 
\ = — — 
7 — * — — i mt 
- — 2 1 « 4 - 
- - — _—_ 72 * . 3 2 = — 3 - 4 1 = - _— Da = - 
* — — — - - . BM Le 8 —E * — * — — 8 | ot — — = <-> 
— 5 * 1 — _ — = — 3 8 - 1% - * £ — == — — . RR = —— 
_ N —— N I 2 = 2 8 — — 8 - — — . _ _ _ — 
8 A - r — 2 — 2 r — — - = 2 - 3 7 "WS - _— . E, — = - — * — 4 = \ 
- — =, — -- — N — — ng "> — "IIS Þ —X — - = - > 2 — 2 — * 4 _ 
8 8 1 — > — — — * * — — > —— — ” 
On: — N = * — — - — 1 Tz — 2 - _ — 4 — — 2 — - — 2 2 - a - 
- + —— — * 232 . a 446 Eons — 2 n —* tor ma _ 1 K V * 
OE — > — r 9 ” — — — — = © EE = re: = > * : = 
— Rs - — — — — Wo SCI >... — — SITS. a” » — — — — — * © - 5 4 7 - Ne - - —_ — _ * 1 = — — — 
— — — — — — > 2 2 — * — — . — - — mo 1 2 — wo = *=y —- a. I _ * : 
. - — N . 2 2D - - = - — — - = - = 8 = = N 3 
— * mi 2 8 - * — * — 4 — =A Som — . Lo — 2 — — * . RO l —— — 2 
- 8 Be —— + A — — by — 2 — — — - 6" PR LH * 223 3 Y 4 > Br - — = — fl A - 
— . 2 * W — 1 —— — 2 & . * 3 * - «5 — — n - a, 2 * — * * eee 
— 2 aſl _— Gd SY — — wes Wy > 3 — 8 4 — pk — — 1 
"> ox * pg — — —— — VS — x . "O_o 2 - a | 7 — 4 l WM 
— 5 3 * Y _— — — 2 8 — : 6 
— — 5 — 1 . — K 2 2 — D * —— * — corn ax 2 + — 4 
— 1 * 7 7 


=: 
nc — 


—_— = — Dal 
— _—_ - 4 
hk = — OI 
— — 4 x. "i - 
— — = 
— 
— — = — 
=S 


10% ON MILL-DAMS, OR WEIRS, 
forced over the top of the dam, with. the N 


velocity it neceſſarily acquires when in a 
flood, will ſhoot over clear, without touch- 


ing any part of the perpendicular wall, 


exattly in the ſame manner as it ſhoots over- 
a perpendicular rock, in a natural caſcade. 1 


This is ſo obvious, as to need only to be 


ſlated, in order to be recognized as unex- 
1 ceptionably juſt, by every perſon who ſhall, 
beſtow a ſingle thought upon the ſubject. 
It is indeed ſo obvious, that it muſt excite. 
ſome degree of wonder, it ſhould not 
| have been long [ago carried into univerſal 
| practice. 


It is not, however, a matter of great 4 


| ficulty to account for the manner in which 
pn ' mankind have been led into a general per- 
ſuaſion, not only of the utility of the trian- 
_ gular form of a double inclined plane, but 
even of the necęſſi ity of it, for giving ftrength 
- 20 the dam dike. It is very obvious, that 
3 a ſtrong force were applied to one fide of 
a perpendicular wall, tending to puſh it 


over, that wall would receive a great addi- 


tional ſupport, were a ſtrong beam of wood 
placed in a diagonal direction upon the ſide 
of the wall, oppoſite to that to which the 


preſſure 
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preſſure was applied—it is exactly upon this 


principle: that the buttreſs of ſtones, thus 
applied; has been ſuppoſed to ſtrengthen 


the dam dike for as the water, flowing 
forward, apparently tends to force the wall 
forward along with it, the buttreſs ſeemed : 
to be neceſſary, to enable it to bear that 
preſſure, without being carried a along 


; with 1 it, - 


But here it 3 to be 3 that 
there i is a great fallacy in this mode of rea- 


ſoning, as applied to this caſe. The ſtrength 


of a wall for reſiſting the force of water, 


depends chiefly upon the abſolute weight of 
the materials of which it conſiſts ; and if 
| theſe materials are of ſuch a form as to 
. make the water preſs perpendicularly on 
any part of it, the very weight of that 


water, if the materials reſiſt the entrance 


of water, will add ſomething to its ſolidity. , 


Now, as there is nothing to prevent you 


from adding as much thickneſs to the 
wall, as the circumſtances of the caſe ſhall 
5 render neceſſary, the buttreſs on the under 
ide may be removed, without the ſmalleſt i 


danger of rendering it weaker in any re- 


1 ou cht moſt certaiply to be removed. 
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There is not, however, the ſame rea- 


ſon for removing the ſlope on the upper 


fide of the wall ; on the contrary, the far- 


ther it is filled up above the breaſt, and 
the more gradually it ſhelves downward: 
there, the firmer it will be: for, as the 
water preſſes with a force exactly propor- 
tioned to its perpendicular depth, if the 
mound be broad enough, at the bottom, 
where the preſſure is, of neceſſity, greateſt, 
there is no neceſſity of having it broad at the 
top, where that preſſure is diminiſhed al- 
moſt to nothing. The eaſineſs of the ſlope, 
too, is well adapted for preventing the cur- 
rent from ſtriking with great force upon it; 
-X* other objects which may be forced 
down with the ſtream, from laying violent 
hold of it, and tearing it forcibly aſunder. 
Nor is it a matter of great difficulty to 
make ſuch a mound ; for, as the water 
above the dam is nearly ſtagnant, any kind 
of looſe ſtones, or gravel, or other rubbiſh 
that is not ſoluble in water, will be in no 
danger of being diſplaced by the ſtream, 
- but will lie there undiſturbed, if they be 
thrown in any-how, at random. 


Theſe Prudciples ug thus explained, 5 
T ſhall 
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1 ſhall ſubjoin a few brief dire&ions for 
conſtructing bulwarks of this fort, which, 
if carefully adverted to, will ſeldom fail to 
give ſatisfaction to thoſe who ſhall adopt 
them. 5 
It needs ſcarcely be obſerved, that in 
building this kind of wall, as in every other 
wall whatever, it is neceſſary to dig, till a 
firm foundation be found. —Rock is the 
beſt, where it can be reached, for obvious 
reaſons. Where the bottom is only gra- 
vel, a wide trench ſhould be made, for a 
conſiderable depth, which ought to be, at 
» leaſt, ſix or eight feet in width. All the 
rubbiſh that comes from this trench ſhould 
be thrown to the wpper ſide of the dam. 
The wall ſhould then be built, two, three, 
or four feet! in thickneſs, as circumſtances 
| ſhall indicate; the higher the dam, the 
thicker, always, ſhould the wall be. But 
few caſes occur, in which more than two 
or three feet are abſolutely neceſſary. The 
ſtones in this wall ſhould be bedded with 
as great care as poſſible, without: any mor- 
tar, or with tarras at the bottom, eſpecially 
if any mortar be uſed, and as few little pin- 
nings. be put in among them as may be. 
002 : : And, 
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/ And, as it is of great conſequence for pre- 
venting the waſte of water, but ſtill more, 
for rendering the wall firm and durable, 
that no water ſhould leak through the 
dam, the opening that is left on the upper 


ſide of the wall (which, i in no caſe, ſhould 
be leſs than three feet, and, where the 


' mound is high, five or fix feet will be bet- 
ter) ſhould be rammed full of clay, regu- 


larly as the wall riſes upwards. When the 
wall reaches near to the height that is re- 


quired, it ought to be brought to a truc 


level acroſs the river, its whole length, and 5 
upon the top ſhould be laid a coping of 
flat ſtones of as large a breadth as they 


can be got, and neatly cut, and cloſely 


joined in every part (where this cannot be 
had, or where it is required to project 
-,_ very: tar, planks of oak- wood may be 

5 adopted i in its ſtead). This coping of flat 
ſtones ſhould project over the perpendicu- 
lar wall, on the under ſide, as far as the 
nature of the materials will allow; and 


on the other fide, it ought to extend as 


far as the length of the ſtones will permit, be- 
ing fo laid as to flope downwards, towards 
ä the upper part of the river, in ſuch a man- 


ner 


e : 
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ner as that the dipping edge of theſe 


ſtones ſhould be from fix to twelve > 


inches (according to 


their length) lower 


than the edge which projects over the wall. 


'T heſe ſtones in the dipping lip ought to 
reſt upon the bed of rammed clay, which 
ſhould: riſe higher than their lower lip, 
and overlap it in part, and if the flat ſtones 
cannot be made to join ſo cloſe as to be 
water tight ſome clay ought to be laid 
below them, ſo as to prevent the water from 
ſinking down through the wall, which is 
always attended with danger. Small ſtones 
may ſafely be rammed into that clay, and 
it ought to be covered with gravel, which 
ſhould riſe nearly, but not quite ſo high as 
the projecting lip of the coping of the 
wall. Stones, rubbiſh, or gravel ſhould be 
then tumbled down careleſsly into the bed 
of the river above the dam, ſo as to fill it 
up, as far as can be done at a mode- 
rate expence, making it to ſhelve gra- 
dually downwards from the dike into the 
water; and it will be adviſeable, where 
conveniency permits, to have the whole 
of this bed to be puddled, ſo as to make 
it carry the water through it without 
nn — 
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fnking.” be kae annexed eee a 
ſection | = = | 


25 
— 
( 
| 

| 


| 
0 


ed, in ch A is ces wall; 5 B this bed of 
_ clay, intermixed with tones rammed firm ; 
C the coping ; D the looſe ſtones and gra- 
vel covering the whole, and extending for- 
ward in the form of an inclined plane be- 
neath the ſurface of the water in the dam. 
Buy inſpecting this figure, the uſe of the 
projecting lip of the coping will be appa- 
rent. It ſerves to throw the water clear 
by over, ſo as to make it fall at ſome diſtance 
from the bottom of the wall. This dif- 
tance will be greater when the river is in 
flood than at other times ; of courſe, it will 
| have a tendency to make a cavity in the bed 
of gravel at ſome feet diſtance from the 
| 1 wall, ſo as to be in no danger of undermin- 
ing it. But ſhould any danger of this ſort 
be apprehended, a row of flat ſtones (or, for 
want of theſe, a plank of oak) placed along 
the bottom of the wall, leaning towards it 
at top—and * ſome inches from it 


below, . 
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below, the under part of theſe ſtones being 
ſunk as deep atleaſt as the foundation of | 
the wall, and then covered up with gravel, 


will effectually ſecure it. Though * is 


rather a ſuperfluous precaution. 
II beg leave here to repeat, that great 
care be taken to make the wall, through its 


whole length, as true a level as poſſible, that 
the ſheet of water may be ſpread over the 
whole of an equal thickneſs, during the 


floods, which will tend to moderate its 
force very much. I need ſcarcely add, that 


in laying out the direction of the wall, it 
0 ſhould never be ſuffered to come fo. near a 
rock in front of it as to endanger a pow- 
erful eddy being thrown back upon the 
wall to endanger it—this being obvious to 
every conſiderate perſon. Where the head 
is thus made perfectly level and ſmooth, it 
| will often happen that the ſtream of water 
which flows over it for the greateſt part of 
the year, will be ſo thin as not to prevent 
the growth of aquatic graſſes near the top, 


which ought not to be diſcouraged—for 


which reaſon a little mould among the ſur- 
face gravel (which ought always to be 


ay will do no harm. 
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I am aware of one objection to the mode 
of making dams here propoſed (which, in- 
deed, affects all the other contrivances in 
this Volume) viz. that it is ſo ſimple, and fo 
little expenfive, as not to be calculated to 
catch the attention of men, like thoſe vaſt 
projects which have the grand and won». 
 derful to recommend them. Tt propoſes 
only to benefit thoſe who are attentive to 
their own intereſt and a judicious econo- 
my. A time may come, however diſtant, 
In which theſe may be deemed objots of 5 
great national importance. 55 
It will alſo be objected, that the med 
will be in danger of being ſucked out of the 
wall, ſo as to undermine it, and make it 
tumble down; this being an aceident to 
which breaſts on the modes of conſtruction 
now in uſe are extremely liable. It be- 
comes, therefore, neceſſary that the reader 
ſhould be here directed to attend to the cir- 
cumſtances which have been here adopted 
with a view to obviate this evil, that the 
ſtructure may be ſo carefully erected as to be 
in no danger of being deficient in theſe re- 
4 ſpects, ſo as to render the work of no value. 
In the firſt r . will pleaſe to ad- 


vert 
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vert to the bed of clay, rammed in upon the 
upper ſide of the breaſt; care ſhould be 
taken that the foundation of this clay bed 

be dug ſo deep as to reach the ſolid bot- 
tom — and that the clay there be very care- 

fully rammed down, ſo as to leave no paſ- 

ſage for the water at that place, or any- 
where elſe; for if water ſhould force its 

way through any ſmall crannies towards 

the bottom, eſpecially where the breaft i is 
of great height, it will force its way with ſo 
much impetuoſity as ſoon to widen the 
breach, and carry every thing before it. 
It is chiefly becauſe of the neglecting this 3 
precaution, that breaſts for water are in gene 
ral ſo unſtable. With a view to give mounds x 
pf this kind ſtability, it is uſual to throw in 

- great quantity of large ſtones in the place 
that is here occupied by the clay, than 
which nothing could be more injudicious— 

for the water always finds an eaſy paſſage 
among theſe ſtones—and infallibly muſt 
fuck out, as it is technically called, the lower 

part of the mound. —This is the unobſerved 
_ cauſe of the ſucking out of walls, as it is call- 

ed, which has been commonly aſcribed 

to dhe * from below. — We ſhall ſoon 


have 
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have occaſion to take notice of other bene 


fits that are | to be derived from this * 400 


clay. 
In the ſecond: Ws the levelneſs of * 
top of the breaſt is of great conſequence for 


giving ſtability to the work; for by this 
means the ſheet of water, by being extended = 
equally to a great length, is extremely thin | 
In every part, and, conſequently, its force i is 
much leſs conſiderable. than when it is 
deeper in one place than in another; where 


powerful ſtreams are formed, which dig out 


paits below, that are extremely troubleſome 
and dan; gerous. This circumſtance ought 
therefore to be attended to with great 
care —F. or the ſame reaſon, the longer the 
breaſt i is, the ſafer it will be, where this cir- 
cumſtance is adverted to. 


Thirdly, the coping at top 1 to pro- 


ject as far over the wall as poſſible, and to be 
cut quite even in the edge.— By this means, 
the water is made to ſhoot clear over the 
| breaſt ſo as never to touch it, and is of an 
cmqual thickneſs in every part. This is a con- 
trivance that has never yet, that I have 
ſieen, been introduced into practice, and from 
the want of i, much miſchicf1 is _— — 


F or, 


W 


5 


DD, we 
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For, whit this is wanting, the water in its 
fall ſtriking on one ſtone after another, with 
the accelerated velocity it acquires in' its 
deſcent; ſoon infinuates itſelf among the 
ſeams—ſucks out the ſmaller ſtones, and 
thus throws down the whole fabric.—The 
cauſe being thus removed, the elle, of | 
courſe, will not be felt. 
Fourthly, i in colil-Fhemcs of the ſhoot that 
the water acquires, the place where it falls 
at the bottom will vary with the force of 
the current. When the ſtream is low, the 
water will fall almoſt perpendicularly down: 
when higher, it will ſhoot over to a greater ; 
diſtance ; and when it is ina flood it will 
force itſelf over to a Rill greater diſtance.— 
But when the water falls down W 8 
cularly, it has ſo little force as not to be 
able to deran ge any thing when higher, i it 
acquires more force, and puſhes more for- 
ward and when in a high flood, it puſhes 
forward with the greateſt impetuoſity, and 
falls at a diſtance from the breaſt propor- 
tioned to the quantity of the water, and the 
height of the fall. —It is, of courſe, at "RL 
place it now reaches, that it digs the deep- 
eſt pit.— Hence, then, it would follow, that 
and 
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ſhould the water, when it: ſhoots over the 
head, alight upon a bed of gravel, it would 
work for itſelf a pit, not cloſe by the wall. 
but at ſome diſtance from it; and that diſ- 
tance would be the greater, the higher 
the head from whence the . water falls, ſo 
as to form the bottom of the pool, ſhelving. 
upward, to the wall, as in the figure ;— 
thus the foundation of the wall en be 
in no danger of being undermined, 
But ſhould any danger of that Kind! be 
e kee ee where the fall is great, and 
the bottom ſoft (a bed of clay, for ex- 
ample) it may be adviſeable rather to 
Prepare a proper baſon for the water, than 
to leave it for nature to form one for. 
herſelf. With that view, let the bottom 
be ſcooped out, as in the figure, ſo as to 
make a deep pool, into which the caſcade 
may fall, . The depth of this baſon may 
be augmented, by raiſing a kind of ware 
gravel or looſe ſtonęs before it. In this way 
all danger of undermining the foundation will 
be avoided; the force of the fall being broken 


by the water, before i it reaches the bottom. 


If the bottom be very ſoft, a little grave! 


may be thrown into it, to defend it; no 
kind 
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kind of ſhocing, where the 3 8 is > deep 
ade can be required. | 
There is only one cafe I know of, whos 
hs wall runs a riſk of being hurt by the 
water, after it has made its ſhoot, viz. when 
the falling ſtream ſtrikes upon a ſhelving 


rock which inclines towards the wall, ſo as 


to drive an eddy back upon it, or make it 
wheel round in an irregular kind of cur- 


rent. The eafieſt cure in this caſe, will 


be to dig out the rock where it is ſo cir- 
cumſtanced, and to form a deep pool in its 


place—the materials taken away can alway = 

be uſefully employed in making the head. 
«But if, after all, any danger ſhould be ap- 

prehended, from any kind of eddy below 


ſucking out the ſtones, that 'may be very 


eaſily and effectually prevented, by laying a 
few planks of oak along the whole length 
of the lower part of the wall, on whoſe 
ſmooth ſurface the water can take no hold, ; 
and behind which the ſtones will be effec- 
tually ſecured. 1 need hardly. obſerve, 


that where any thin 2 of this ſort is intended, 


care ſhould be taken to put ſome knots of 
'oak into the wall, at proper places, when it 
is hilt, for the 2 of ſecuring theſe 
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Neither is it neceſſary * me to enlarge 8 


upon the neceſſity of augmenting the thick- 
neſs of the breaſt wall, where that is 
required to be made of an unuſual height--- 
that being a thing ſo ſelf-evident, as to be 


| underſtood by every ordinary mechanic. 


It may not, however, be improper to re- 

mark, that a wall which is ſtrong enough 

to ſupport the ſame quantity of looſe mate- 
5 rials as the mound conſiſts of, that lies on 
one ſide of it, is all that is required. This 
is neceflary---but no perſon of ſound judg- 
ment will chooſe to go to the very limits 


of poſſibility in a caſe of this ſort=--it is 


always fafeſt to err on the fide of exceſs, ſo 


that the wall ſhould be made ſo — as to : 
| remove all doubt. 350 


On the Means Fs preventing the Sea len 


makin g Encroachments 0 on the Land. 


WAurREVER water is in motion, it is 

perpetually producing changes on che ſur- 
face of this globe, which at times prove 

highly beneficial to individuals; but more 
frequently hurtful, ſeeing the ravages pro- 

: _ duced 
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duced by that element, which, when 
directly oppoſed, is found to be often irre- 


ſiſtible, are frightfully deſtructive. In the 


preceding pages, ſome directions, which have 
never been found te fail in any one inſtance 
where they have been followed, have 


been given, for ſecuring the banks of rivers 
from the devaſtations by running waters. 
Ino propoſe to add a few hints concerning 

the moſt efficacious means of ſetting bounds 


to the raging fury of the ocean. . 


The principle upon which the 1 of 5 


water can be effectually reſiſted, 1s preciſely 


| the ſame in all caſes : 1 ſo that, in ſtrict 


propriety, little can be added to what has 


been already faid, farther than to ſhow in 
what manner the ſame principle can be ſo 


managed, as to apply, with the beſt effect, 
to the different caſes, as they ſhall occur. 


That water, when ſtrongly agitated, can 
beſt be reſiſted by gently yielding to its in- 
fluence, and not directly by oppoſing its 


impulſe, is a truth that cannot be denied, 
and never ought to be loſt ſight of i in every 


operation, in which. that powerful agent is 
concerned. In conformity with this prin- 


ciple, it is found, that where the ſea-beach 
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is Jow, the land is rather, in general, en- 
croaching on the ſea than the reverſe--- 
but! wherever the 20 is Jaap the a is 
1 are Md or leſs ac- 
cording to circumſtances. Where rocks 
oppoſe an impenetrable barrier, they are lit- 
tle altered for ages; for, although immenſe 
maſſes of rock are ſometimes overturned by 
the raging fury of the ocean, the progreſs 
it makes in ſuch caſes is ſo ſlow, as ſcarcely 
to be, perceptible ; but wherever the ſea 
approaches a perpendicular cliff of clay, or 
penetrable mould, it eneroaches with haſty 
ſtrides; and ſometimes carries off whole 
fields of good land, by. the devouring —m_ 3 
of one furious tide. Sh 
To guard againſt this evil, an con- 
trivances have been adopted, moſt of which 
have been ſo expenſive and inefficacious, as 


8 1 to compel thoſe who are ſufferers by this 


_ ' misfortune, to be often obliged to remain 
inactive ſpectators of the ravages to which _ 
they are inceſſantly expoſed. | The general 

mode that has hitherto been attempted to 

ſtop the progreſs of this evil is, to erect a 

vp bulwark of large ſtones in front of the | 

15 bank, 
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Band, piling theſe ſtones above one another 
as carefully as poſſible, ſo as that the front 
expoſed to the ſea, ſlopes gradually back - 
ward towards the bank above, to which it 
finally 3 joins, at ſuch a height above the' ſea 
as the Indertakers are able or i to 
malte it 
Every bulwark of this Kind is liable 1 to 
be deſtroyed by one or other of the follow 
ing circumſtances, all of which, on ſome 
occaſions, co-operate, ſo as to get it thrown 
down, nearly in as ſhort a time as was re- 
- quired to rear it up : 1ſt, If an individual 
| has only a ſhare i in the property of ſuch a 
bank, and thoſe on either fide of him | 
negle& to fortify their property, the ' fea, 
making encroachments at either end, 
leaves his bulwark there expaſed to the 
fury of the elements, fo as to ſtand in need 
| of perpetual repairs ; or, 2d, Although this 
| evil ſhould be avoided, the ſea, when furi- 
_ ouſly impelled by a ſtorm, is forced up the 
mnclined plane with great fury, and, when 
the wave falls back, the body of water that 
had been forced up, - ruſhes back again 
cover the ſtones of the inclined plane,with {till 
greater force, like a caſcade, ſo as forcibly 
to tear the ſtones out of their places, A 1 
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in the ſame manner that the ſtones of a 
mill- dam, of the uſual conſtruction, are diſ- 
placed; or, Iaſtly, the water, in its return, 
inſinuates itſelf between the ſtones and the 
bank at the top, where the ſtones join to 
the earth, and there ſcoops out the earth, 
ſo as to leave the ſtones defenceleſs from 
behind, and thus expoſed to be tumbled 
headlong down, by the force of the caſ- 
cade, occaſioned by the revulſion of the 
tide. Nor is it poſſible that this evil ſnould 
ever be obviated, unleſs the inclined plane 
of ſtones ſhould be carried to a greater 
height than the water can ever be forced 

to riſe, by the accumulated force of a high | 
tide, impelled by a ſtorm; a thing that, ©. 
it could be accompliſhed by human power, 

7 would fruſtrate, its own aim---for the 
caſcade would thus become ſo much 

: lengthened, as to give the revulſing tide an 
irreſiſtible power over the ſtones toward 
the bottom, that muſt tear them from 
their places in a ſhort time, and ſcatter 
| them about like pebbles on the ſea ſhore. 
Thus would reaſon decide on the probable 

: conſequences of attempting to ſecure pro- 

perty, by means of ſuch bulwarks ;. and ex- 


\perience has fatally confirmed the juſtneſs 


CCC 
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of it, by the example of Seele indi- 
viduals Who have had the misfortune to 

attempt It. 9 5 
Wherever a cure is practieable, it muſk 

be effected by a procedure, 1 in almoſt every 
reſpect, the reverſe of the above. Large 
ſtones, inſtead of being gathered together 
there, muſt be carefully removed from the 
beach; for wherever a large ſtone is ſuf- 
fered to remain near the ſea-ſhore, between 

wet and dry, as it may be called, it in- 
fallibly produces a whirling eddy, which 
prevents the ſand and gravel from ever at- 
taining that ſmoothneſs of ſurface which 
alone can mitigate the fury of the waves, 
and prevent them from ſcooping out the 
earth near the ſea-ſhore. Thus it happens, 
that wherever many large ſtones are per- 
mitted to remain near the ſhore, the ſand 
and ſmall gravel, inſtead of being ſuffered 
there to remain till it be accumulated into 
a ſolid bed, that gradually riſes above the 
level of the ſea, i is whirled about by an un- 3 
interrupted agitation, among the ſtones, 1 
till it, at laſt, makes its eſcape from among . 
them, and is ſuffered to remain at reſt, on 
ſome leſs perturbed part of the ſhore, and 

| F 2 . 
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there to form a bulwark to protect that 
place from farther encroachments ; where- 
as, that part of the ſhore where the great 
| ſtones are ſuffered to remain, muſt conti- 
nue nearly at the fame depth, for ages, and- 
ſaffer the defenceleſs coaſt, behind it, to be 
infallibly expoſed to the encroachments of 
the ſea, until that nuiſance ſhall firſt be 
removed. By adverting to this eircum- 
ſtance, and carefully attending to the na- 
tural operations of the ſea, in caſes of this 
fort, we ſhall be enabled gradually to per- 
ceive by what ſteps the evil complained 
of may beſt be guarded againſt: 
When the fea waſhes down a great = 
n body of clay, « or other kind of earth that 
3 eaſily diffufible in water, the whole of 
that diffuſible earth is quickly mixed with 
the agitated water, and with it is carried 
far away, until it reaches ſome place where 
the water is ſuffered to Temain fo long at 
reſt as ſlowly to allow it to ſubſide. 


There it forms beds of that ſoft kind of | 


mud, called fleetch, which, when they gra- 
8 dually riſe above the ſurface of ordinary 
tides, become, in time, covered with her- 
bage, and, at laſt, form thoſe rich Be - 
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lands, known by che name of all marſbes. 
While this operation is going forward, the 
ſand, gravel, and ſtones, which were in- 
termixed among the earth, in its original 
ſtate, being more weighty than the other 
component parts of the mould, are depo- E 
fited near the bottom of the bank from 
whence they originally came; and if theſe 
materials be abundant, and few large ſtones 
among them, the bed of ſand or gravel 
thus accumulated, riſes, in time, above the 
725 ſurface of the * and forms that kind of : 
natural ſea-beach, which is found along 
the ſhore, in moſt places, where no ſenſible 
encroachments of the ſea are perceptible. 
But if little ſand or gravel be contained in 
the bed of earth that! is waſhed by the ſea, 
eſpecially if that bed of diffuſible eartn 
reaches deeper than the ſurface of the wa- 
ter, the quantity of gravel or ſand is too 
ſmall to fill up the void that is occaſioned 
by the waſhing of the ſea, and the water 
continues deep 10 the very edge of the bank. 
Where this happens to take place, it is a 
very hopeleſs caſe; and it will be found a 
matter of great difficulty to effectuate a 
radical cure—but, fortunately, this 1 is a caſe 
ä that 
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that very ſeldom occurs; ſo ſeldom, in- 
deed, that I have never ſeen one of the 
kind. In general, there is ſuch a quantity 
of ſand or gravel accumulated at the bot- 
tom of the bank, as to raiſe the beach 
there above the ſurface of low-water mark, 
frequently above the ſurface of high-wa- 
ter mark, neap-tides ; fo that it is only at 
Spring tides, or dicks ſtorms, that damage 
is ſuſtained, Where this is the caſe, the 
evil may be obviated, in moſt caſes, at a 
very ſmall expence; and, in no caſe, will 
the expence be extravagantly high, if the 
OR mode of procedure be adopted: 
. trench be firſt opened in the ſand 
or gravel, ten, twelve, or twenty feet wide, 
running in a direction perpendicular to the 


ſhore, right into the ſea. This ditch ſhould E 


not 80 deeper than the ſand or gravel, nor 


need it be made more than one foot in 


5 depth, unleſs a8 afterwards excepted, let he 
gravel be of what depth it may. This 
trench may be carried out farther or ſhorter 

as circumſtances ſhall indicate. As ſoon as | 
the trench is made, fill it up with earth dug 
from the bank mmediately behind it, ta- 
ing care to pick out the large ſtones that 


— Happen 
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happen to be among it. Lay this earth 
ſo as to ſlope gradually upward towards the 
land, riſing in a regular ſlope, with an angle 
between 10 and 20 degrees from the hori- 
2z0n, continuing the ſlope in this manner 
till the top riſes higher than the higheſt 
riſe of tide when agitated by a ſtorm. 
When this trench has been thus filled up 
with the earth, taken from the bank —open a 
freſh trench, of the ſame breadth, at one fide 
of it, in the gravel, covering the ſurface of 
the earth that has juſt been laid down, 
with the gravel that is taken out of the 
trench, ſo as to cover that new⸗ laid earth 
with a bed of gravel about one foot deep 
over the whole. Let the ſecond trench be 
filled up and covered in the ſame manner, 
and ſo on, till the whole be finiſhed. 
If the bank of earth be not very high, and 
the ſhore over which the tide flows does 
not dip much, the inclined plane may be 
puſhed ſo far forward into the ſea, as to 
conſume the whole of the earth that muſt 
be taken from the bank, to bring it to a re- 
gular flope to its full height. The advan- 
tages to be reaped from this mode of pro- 
cedure, will be, 1ſt, That the earth will thus 
— SD 
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be removed at the leaſt expence poſhble— | 
2d, That the gravel will : require to be moved 
to a ſmaller diſtance, for covering it, than 
would otherwiſe be required ; and, laſtly, | 
that no ground will be loſt, but rather 
. n will be gained from the ſea. 
But where the ſhore dips very faſt from 
the beach, it may perhaps be impoſſfible to 
proceed after this manner, ſo that the ſlope "a 
muſt be made chiefly backwards upon the 
the land; and i in that caſe it will be neceſ- 
ſary to dig the trench as deep in the gra- 
vel near the ſhore as can be conveniently 
done, in order that a quantity of gravel 
may be thus obtained to cover the earth as 
far back within land as poſſible. . 
Pleaſe, however, to obſerve, that the bo. 
new-made earth will gradually ſubſide, and 
that the part of the ſlope which is conti- 
nued back upon the ſolid ground, will not 
ſubſide at all; ſo that if no precautions 
were adopted, there would ſoon happen to 
| be a breach at this place, which would 
render the bank vulnerable. To guard 
againſt this evil, therefore, be careful to 
ram the new- laid earth as firmly down as 
noſible, eſpecially | near the "G1 ; and 
e 
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allo to trench over the ſurface of the ſolid 
bank to a conſiderable depth under the 
ſlope, which will allow the earth there to 
to ſubſide a little, ſo as to > keep them. from 
bree 

Ĩ be gravel ought to be carried up the ſlope 
as far at leaſt as high water mark during the 
higheſt tides. Above that, the ſlope ſhould 


be coveredwith a ſurface of vegetable mould, 
of as rich a quality as can conveniently 
be obtained, laid ſmooth, and ſown with 
graſs ſeeds---ſo as to bring it to a ſward as 
quickly as poſſible. Over that ſhould be 
laid, for ſome diſtance, a little gravel, which | 
ſhould become gradually thinner, as it riſes 
higher, till it decreaſes to nothing. When 
this bank has become covered with a cloſe 
pile of graſs, ſuch waves as may be acci- 

dentally puſhed to an unuſual height during 

a caſual ſtorm, will flow back over its 
ſmooth ſurface without breaking it. For 

obvious reaſons, no ſtones or other impedi- 


ments ought to be ſuffered to- -remain upon 5 


the ſurface of this part of the bank. 
It will be unneceſſary for me to give : 
: more detailed directions, concerning the va- 


2 
riations that ou ght to be adopted as circum- 
1 ſtances 
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ſtances differ, ſeeing that common ſenſe, 
where the principle is well underſtood, 
will ſuggeſt all that is neceſſary to every 
_ attentive mind which contemplates the 
ſubject ; and even if a volume were written 
E upon R, there is little probability that all 
the variations of circumſtances, which i in 
ſome caſes may poſſibly occur, would be . 
adverted to. I ſhall therefore add no more 
than barely to ſuggeſt, that if the quantity 
of earth which requires to be taken away, 
06: more than can be ſwallowed up in mak 
ing the ſlope, perhaps the eaſieſt way of 
diſpoſing of it, after the ſlope is completed, 
will be to wheel or cart it down the ſlope 


at low water, as far as can be done, and 


there to throw it down looſe, to be waſhed _ 
away by the returning tide---taking ſpecial 
care, in this caſe, to remove any ſtones that 
may be left and not to allow a high 
mound there to accumulate. —If the bank 
be ſo very high, as to render it an object of 
great expence to carry the lope as far as 
the top of the bank, in that caſe the ſlope 
may be diſcontinued, when it has advanced 
ſo far as to be beyond the reach of the ſea. 
at : the higheſt tides,---I or, under theſe cir- 
cumſtances. 
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cumſtances, though a part of the cliff may 
at times fall down merely from the effects 
of the weather upon it, yet the ſea will not 
there make any farther encroachments — 
the land. 
In Holland, where the ſea dikis cont 
almoſt wholly of looſe ſand, which is 
nearly in as great danger of being deranged 
by wind as by water, and where the ſmalleſt 
accident happening to them would prove 
fatal to many thouſand perſons, and entirely 
deſtructive of their property, they are under 
the neceflity of adopting precautions for ſe- 
curing their banks that our ſituation renders, 
in general, unneceſſary. In the moſt vul- 
nerable places, they find the beſt defence 
they can adopt againſt the alternate attacks 
of the two elements, is to cover the ſlope of 
- the bank with thatch, which is pinned 
down along their whole ſurface with care, 
in a manner that experience has taught 
them to be tolerably ſecure; but, as this 
thatch is liable to be deranged by VariQus 


accidents, magazines of it are laid 


at convenient diſtances, and men are ap- 
pointed to examine the banks daily, along 
their whole length, each being charged to 


take 
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take care, that any derangement i in his own. 


diviſion. be immediately put to rights. I 
mention this, here, as a thing that ought to 
be generally known in this iſland, though it 
can ſcarcely ever be required in the caſes 


of which I now treat---it-is chiefly where 


wiers are attempted with a view- to gain | 
land from the ſea, ag in Holland, that it 
can be wanted, 


 Curfory Hints on the cal beneficial Method 


of recovering 2 Land, m certain Caſes, 
From the Sea. 1 


ON the ſubject of gaining land from the 


ſea, ſo nearly connected with that I have juſt 


conſidered—but upon which I do not mean 


to enter at large. in this place, Iſhall beg leave 
to ſuggeſt a fingle hint for farther conſidera- - 
tion.—lt is this: 
from the ſea, by gradually riſing in its ſur- 
face till it be above the level of high water 
mark ſometimes by riſing no higher than 
low water and ſometimes by making an 
incloſure, and pumping the water out from 


land is ſometimes gained 


I 15 a depth 
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a depth below the loweſt tide level, as in 
ſome parts of Holland. 
In this country, in general, the nen 
efforts that are made, have been to recover 
land that has riſen above low water level, but 
has not reached to the height of high water 
mark, as in thoſe large works in Bedford, 

Cambridge, and Lincoln-ſhires, in which the 
ground is ſo low as to be much incommod- 
ed by water—and, according to the mode 
of procedure that has been adopted, it ſeems 
to be in no train of ever being better, but per- 
| haps rather worſe, if the ſame ſyſtem ſhould 
continue to be followed. 
| To obtain ideas on this ſubject, it is ne- 
; ceſſary to advert, that the extenſive marſhes 
here named have been produced by a gra- 
dual depoſition of mud, continued for ages, 
which has been carried down by the large 
rivers which there diſembogue into the 
fea: for the current of theſe rivers being 
there met by the ſea, occaſioned a ſtag- 
nation of the muddy waters during the full 
. tide, which, while in a ſtate of reſt, depo- 5 
fitted its mud, and flowed off at ebb-tide 
much purer than before. The bottom 
thus gradually roſe higher till it got above 
1 o do 


_ 
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the level of low water, in which ſtate a few 


aaquatic plants ſprung up, and formed thoſe 


marſh- lands, which naturally attracted the 
cupidity of men of property around them; 
and it became an object of great enterpriſe, 
ſo to ſhut out the water from theſe marſhes, 
as to augment their produce as much as 
poſſible. | 

Perhaps ſomething was gained i in point of | 
time, by thoſe operations that have been 
there carried on- but I much ſuſpect, that, 

if the ultimate value of the ſubject be con- 

ſidered, and the expence at which the al- 
—_ terations that have been made, is adverted 
5 to, the loſs has conſiderably exceeded the : 


= gain. Nature in her progreſs, though per- 


haps a little too ſlow for the wiſhes of man, 
would have effected her purpoſe much 
more completely (and probably by this time 
it might have been fully effected) than ever 
can be achieved by the feeble operations of 
man. Experience has diſcovered, that cer- 
tain places in thoſe marſhes are much deep- 
er than others; and, conſequently, by being 

below the general level, are of ſcarcely any 

value; nor have they any proſpect of ever be- 
coming more valuable than they now are.---If | 
| nature 


FROM THE SEA. 223 


nature had been ſuffered to purſue her own 
courſe, this would not have been the caſe. 
When the riſing tide puſhes back the mud- 
dy waters, theſe, when ſtagnant, muſt aſſume 
a level ſurface ; of courſe, the quantity of 
matter depoſited at the bottom, during 
ſtill water, muſt be in proportion to the 
height of the water above it every where. 
Hence, where the height of the bottom 
was within three feet of the ſurface, if the 
| depoſition there was one inch in a given time, 
where the depth of water was ſix feet, two 
inches of mud would be depoſited, and three 
inches where it was nine feet deep. In 
this way, it is obvious, that the hollow 
places muſt have been filled up much more 
quickly than the ſhallows. But when it 
is farther adverted to, that the water would 
have remained ſtagnant above the deep 
places many hours at each tide, while not 
one drop was above the higher places, it 
muſt be evident, that the depoſition of 
mud in the hollows, muſt have exceeded 
that on the heights, in a ratio much greater 
than that which is above indicated. In this 
manner, nature had a perpetual and invari- 
able tendency to level the ſurface of this Ls 
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bottom, and gradually to raiſe every part 


of it above the ſurface of the water nearly 


in an equal degree, fo that every part of the 
field muſt have been, at laſt, nearly of the 
ſame value. Many millions of acres, the moſt 
fertile on the globe, have thus been raiſed 
out of water; and immenſe marſhes have 
thus been filled up, which the weakneſs 


of man alone has . him from ef⸗ 


fecting. 


The operations of man, bares in this 


inſtance, effectually deranged this beautiful 
economy of nature. Cuts have been made, 
through which the rivers were to be con- 
veyed to the ſea, without being ſuffered to 
ſpread, at any time, upon the marſhes. 
What are the natural conſequences of theſe 
operations? In the parts of thoſe artifi- 
cial channels, where the water is made to 
ſtagnate by the tide, a conſiderable depoſi- 
tion of mud is made, which tends gradually 
to raiſe the bottom of thoſe rivers, the loweſt 
of which were originallyintended to operate, 
and didin fact operate,as drains to the adjoin- 
ing fields, and to make it higher than 
_ theſe fields, and thus for a ſhort while 
only anſwer the purpoſe for which they 
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were originally intended. Now: although 
the current where the rivers are conſider- 
able, does tend to fweep away part of that 
mud, at the retreat of the tide, yet 4 great 
Part of it remains, and this muſt either be 
ſcooped out, at a great expence, or the 
land be deftroyed by hurtful water. 
In the mean while, all that mud which 
is carried forward, paſt the marſhes, by the 
rapid current of the rivers, now confined to 
a narrow bed, is repelled by the tide, when 
i gets paſt the mounds, and muſt there 
gradually accumulate, ſo as to form a bank 
beyond the marſhes, which, in time, will 
„ above the ſurface, and, if permitted, 
Will riſe higher than the preſent low lands, 
ſo as to leave them like pits, that mutt 
be ſubjected to a perpetual and heavy 
charge, to render them good for any thing. 


From this plain and obvious reaſon- 


ing (without entering into the conſidera- 
tion of other particulars, which tend to 
the ſame point) the concluſion above drawn 
ſieems to be incontrovertible. From that 
reaſoning, likewiſe, it follows, that the 
beſt mode of ever rendering thoſe fields 
found land, is to put them under ſuch ma- 
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5 nagement as to enable the owners to ſuffet 
the waters, when in flood, and, conſe- | 
TY _ quently, in the muddieſt fate poſſible, to 
6 have free acceſs. to theſe fields when they 

can ſuſtain leaſt damage from it (eſ- 

SS 0 thoſe that are the deepeſt) and to 

allow that water to run off, after it has re- 

mained ſtagnant for a ſhort while, for the 

purpoſe of depoſiting its mud. But as the 

diviſion of property there, will render it 
impoſſible ever to get ſuch a bold meaſure 

generally adopted, and as it would require 

ſtronger mounds, than can, in general, be 

erected round private property, to render 

this meaſure locally practicable, it ſeems to 

me probable, that no effectual remedy can 

ever. be there applied for removing this 

evil. 8 

In the mean while, the progreſs of nature "I 
| may be ſeen going regularly forward on the 
banks of the Humber; the tide, i in which 5 
eſtuary, puſhes the mud that is ſo copi- 
ouſly brought down to it by the Trent, 
the Ouſe, the Darent, and many other 
rivers, towards the ſhores every where a- 
round it, though with ſome Giprefiey pt 
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ADVERTISEMENT. | 


TH IS Eſay was written for the Bath 
Society, and publiſhed in the Erghth V. olume 
of their Memoirs, From whence t is re- 


printed, with confiderable Additions. 


Diſquifitions concerning the different Varieties 
of Woot - BEARING ANIMALS, and 
other | Particulars connected with that 
Sayer? Written in the Year 1794. 


TT has been 1 in eee believ- 
. ed, that the ſheep is univerſally a wool- 
wart ing animal, and that there is no other 8 
ereature upon the globe that carries , 
in the ſtrict and proper ſenſe of the word, 
but ſheep alone. But, there is now reaſon 
to doubt if either of theſe propottious? be 
ſtrictly true. 
Among other good effects that will re- 
ſult from the 8 of the Society inſti- 
tuted for the improvement of Britiſh wool, 
we have already become acquainted with 
the nature and diſtinguiſhing peculiarities 
of a great diverſity of varieties of ſheep, and 
other animals, that were not before known 
in Europe. It is to that ſource we owe 


an account of the different varieties or 


breeds of ſheep, that have been diſcovered 
In the Ruſſian dominions, by the learned 
R — — r. 


232 DISQUISITIONS ON 


Dr. Pallas, fo well known in the Republic 
of Letters, by his many ingenious Works 
in Natural Hiſtory, and other branches of 
Science; a tranſlation of which into Eng- 
liſh, was lately publiſhed in London. By 
the ſame means, we have become now per- 
fectly well acquainted with the Spaniſh 
ſheep, and its diſtinguiſhable peculiarities ; 
as well as with a great many other varieties 
of the ſheep from many parts of Aſia, differ- 
ing from each other in a much greater 
en than ever was ſuſpected before, in 
Europe, was poſlible. 
It would take up too much of the time 
: of the Society, were I to enumerate, in 
detail, the individual varieties that might 
be ſpecified. I ſhall here only briefly ſtate, | 
that (in as far as I yet know) all of them 


may be reduced to one or other of the three 


following claſſes, or the mongrel breeds 


E reſulting from an intermixture with each 
other, VIZ. 


CLASS FIRST. 
'WooL-BEARING SHER, properly þ called. ö 


Tus claſs comprehends a great many 
of the varieties of ſheep found in Britain, 
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and throughout the greateſt part of Europe. 
Sheep cert to this claſs, are alſo found 
in Afiatic Ruflia, in Africa, at the Cape of 
; Good- Hope, and in various parts of India. 
18 Among moſt of the varieties of this claſs, 
unleſs where it has been pur ified by a care- | 
ful ſelection, continued for many years, 
there is found intermixed with the wool, in 
different proportions, a kind of ſhort, opa- 
que, brittle, unelaſtic hair, uſually of a 
dead white or chalky- colour, which is well 
known to manufacturers, and is eaſily diſ- 
tinguiſhable from other hair. It is known 
by the name of fiitchel-hair i in ſome places. 
In other places, it is called temps; and, pro- 
bably, it has many other local names, with 
which I am unacquainted. This kind of 
hair does not looſen from the ſkin at the 
ſame time with the wool, and may thus be, 
in ſome meaſure, ſeparated from it among 
ſome of the purer wool-bearing breeds, I 
have reaſon to believe, t nh Jam not 
abſolutely certain of the fact, that this kind 
Olf hair is peculiar to the ſheep of this claſs, 
and is not to be found in either of the other 
two claſſes, unleſs where they participate 
| with this one in a mongrel breed,” 


— — — 
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CLASS SECOND. 
HAIR-BEARING SHEEP, 
| Whole pile is long in the ſtaple, and of a quality that . 


admits of being employed in many manufactures, 
near! ly for the ſame purpoſes as wool, 


SüREP referrible to this claſs, have been 
uſually confounded with the former, inſo- 
muchthat they have almoſt entirely eſcaped 

the notice of naturaliſts and others. The 
pure breeds of this ſort are ſcarcely any . 
where to be found among antſacturing 
nations; but they are reared, i in preference to 
= wool- bearing ſort, among the Ruſſians, 
pe and other northern nations, here the {kins ö 
of ſheep, with the fleece on, are uſed for 
clothing, as they are found to be much 
more durable than thoſe which carry wool 
properly ſo called. There are, however, a 
gr eat many varieties among the breeds of 
ſheep 1 in this country, which are mongrels 
between this claſs and the former. Here: 
however, as in moſt caſes where accurate 
diſtinctions are wanted, although it ſeems 
eaſy at hrit ſight to 1 Wool from 
hair, by the eriſpineſs« of the former, in con- 


5 N ſequence | 
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ſequence of which, it ſhrinks in length, ſo ag 
to require to be ſtretched out before it can 
be accurately meaſured, which is not the 
caſe with hair in general, yet this is found 
to afford a rule too vague for accurate diſ- 


erimination. The following characteriſtics, 
may, I think, be * accurate to be 


relied on: 


I/t, Wool, like the n of moſt 
animals, is an annual production, ſpringing 
from the ſkin of an animal. It conſiſts of 


a great number of diſtinct filaments, that 
grow more or leſs cloſe to one another in 
different breeds; but which ſpring out of 


the ſkin about the fame time, like corn 
from a cultivated field; advance nearly b 
with an equal rapidity, till they have at= 
| tained their full perfection of growth; 


they then looſen from the ſkin nearly at 


the ſame period (when a new crop ſprings _ 
up below) and fall off in large parcels, all 
at once, ſo as to leave the body, at one 
period, nearly bare, or covered only with a 
ſhort coat of wool. Hairs, on the other hand, 
( ſuch of them as are of an annual growth 


only) looſen from the {kin ſeparately, and at 
remote periods from each other, and, unleſs 


where they are accidentally matted together, 
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ſo as to entangle the looſe hairs among 
thoſe that are faſt; they fall off individu- 
ally one by one, and are ſucceeded by other 
individual hairs to ſupply their place. And 
as this proceſs goes on through the greateſt 
part of the year, the length of the coat of 
bair- bearing animals, if left to themſelves, 
Is not near fo different, at different ſeaſons of 
the year, as that of wool- bearing animals. 
Fair, indeed, as well as wool, ſeems to 
part from the animal more freely during 
the ſpring and earlier part of the ſummer 
than in the autumn and winter ſeaſon; but 
as the hairs looſen individually, and fall off 
| ſeparately, and as freſh hairs feem to ſpring 
out to ſupply the place of thoſe which have 
fallen off the moment they are diſplaced, as 
takes place with regard to the ſhedding of 
teeth among young animals, it muſt ne- 
ceſſarily happen, that the pile, or, as we 
call it, the fur of ſoft-haired animals, will 
be thinner, and conſequently leſs abundant, 
in ſummer than in winter; a fact that has 
been often remarked in regard to bares, 
rabbits, and other fur- bearing animals, but 
which has not, to my knowledge, been 
hitherto fully adverted to. This has 


been, 


reſpecting furs that has not hitherto been 
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been, in general, attributed to the effect of 
heat, phyſically conſidered ; and hence it has 
been inferred, that all fur-bearing animals 
would carry a thin coat of fur in hot cli- 
mates univerſally ; a fact that is clearly 
contradicted by experience. This phæno- 
menon ſeems to be connected rather with 
the revolutions of the ſeaſons, like the in- 
cubation of birds, and the ſpringing up of 
certain plants and flowers, at particular 
ſeaſons of the year. The fleece appears 
indeed to be very thin during the warm 
ſeaſon, but this is not ſo much becauſe 
there are fewer hairs in it, but becauſe | 
many of theſe hairs are then fo ſhort, as to 
contribute little to the weight of the pile; ; 
whereas, in winter, theſe ſhort hairs have 
become longer, and thus thicken the pile 
by growing up among the longer hairs that 
have adhered to the ſkin during the whole 
of the ſummer ſeaſon. This hypotheſis 
ſeems to be ſtrongly confirmed by a fact 


much adverted to, which, I have reaſon 
to believe, prevails very univerſally, viz. 
that if a lock of the hair taken from any 


kind 
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kind of fur, be held by the points, and 
combed the reverſe way, a much greater 
proportion of it would always be combed 
out, than ever happens with regard to any 
kind of woo! if treated after the ſame man- 
ner. Hence, I am, at preſent, inclined to 
infer, that this great diverſity in the length 
of the different filaments in the ſame pile, 
is 2 diſtinguiſhing characteriſtic between 
hair and wool, let the fineneſs of each be 
what it may. I ſpeak at preſent, however, 
only hypothetically, for I have not had 
opportunities ſufficient to obſerve theſe 
facts to enable me to ſpeak with certainty. 
2dy, A filament of wool has no deter- 
minate proportional thickneſs in its different 
parts, but is variable in all poſſible propor- 
tions. Sometimes, the root-end is thicker 
than the points; ſometimes, and indeed 
for the moſt part, in this climate, the points 
are thicker than the roots; ſometimes, the 
middle is thicker than either end; ſome- 
times, it is quite the reverſe; at ſome L 
| times, the variation of thickneſs is great, 
and extremely perceptible ; at other times, 
the lament is of an equal thickneſs 
| throughout 
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throughBut all its parts. Theſe variations 
in regard to the thickneſs of the different 
parts of a filament of wool, have been 
proved, by experiment, to depend upon 
the degree of heat or cold that has acted 
upon the animal ac the time the filament 
was in its ſtate of growth; that part of it 
which grew during the influence of a con- 
tinuation of warm weather, being always 
thicker than that part of it which grew 
during cold weather; the difference of ſize 
varying with the difference of temperature, 
in all proportions, the ſize of the filament 


continuing the ſame only where the animal 


has been kept in an equal temperature 
of heat during the whole Period of its 
growth. 3 | 

Hairs, on the contrary, ſeem to have 
always a determinate ſhape and relative 
proportion, under whatever circumſtances 


they ſhall have been produced—one ſpe- 
cies of hairs being of one ſhape and pro- 


portion, and another kind of another ſhape. 
In general (and with no exception, that I 
know of) the body-hairs of animals are 


| thickeſt at the root, and taper ſenſibly to- 


wards 
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wards the point, which is directly the re- 
verſe with all wool of grown ſheep in this 
country *. . 
"oy 


I find reaſon to proceed with great caution in this 
Diſquiſition, becauſe I have not had opportunities of 
obſerving facts with the neceſſary preciſion to enable me 
to deduce general concluſions with the certainty I wiſh 
to do. The obſervation in the text is juſt, as far 
as reſpects the common breeds of animals that are reared 8 
in this country; but ſince the above was written, I have 
ſeen reaſon to believe, that there is a much greater 
diverſity in this reſpect, than I ſuſpected at the time that 


paper was written. Before that time, I had often re- 


marked, that the kind of hair called temps, which grows 
among the wool of our ſheep, is always thicker at the 
roots than at the points; from whence | naturally inferred, 
that all kinds of hair that grows up among wool, was 
always of the ſame ſort. I now find that this is not the 
caſe ; for the native ſheep of Jamaica, which carry a con- 
ſiderable proportion of very fine wool, bear, at the ſame 
time, a kind of hair, intermixed among that wool, which 
is totally different from the 12 among our wool, in ; 
many reſpects; in particular, it is invarzably much 
thicker at the points; that is to ſay, coarſer, of greater 
diameter, taking each hair individually, than at the 
roots. It is alſo uniformly of a greater length than the 
wool, ſo as to cover that wool over the whole body, 
which is directly the reverſe with kemps. Each of theſe 
hairs of the Jamaica ſheep is marked from the point 
downwards with tranſverſe rings, of ſhort diameter, that 
arc 
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By theſe two criteria, wool may be, in 


general, diſtinguiſhed from hair, where 


are alternately black and white, ſo as to give it very 
much the external appearance of badger's hair. 

- I find reaſon, alfo, to be ſatisfied, that the form and 
external appearance of the hairs of different animals 
differ greatly from each other. Among thoſe which 
have fallen under my own obſervation, the hairs of the 
muſk animal (a fine ſkin of which I ſaw in the poſſeſ- 


the moſt uncommon J have ſeen. Theſe hairs are ſtiff, 


hedge-hog or porcupine. They draw to a narrow point, 
and are much thicker at the root. Each hair has the 


ſomewhat in a fpiral form, ſo as to have a Light 
appearance of a rope. 


moſt beautiful variety of this kind I have ſeen, is that 


between, exactly like the briſtles in a clothes-bruſh. 


acroſs the body, or lengthwiſe, or diagonally, the ſkin 
is diſcovered clear between them, in regular rows. 


of my obſervation. 


ſion of Mr. ForsyTH, at Kenſington) is, perhaps, 
and approach, in part, to the nature of quills, though 
they are much ſofter and more flexible than thoſe of the 
appearance of being a flaccid tube, and is a little twiſted, 
Hairs differ alſo from each other in Nest to the 
5 manner in which they are placed into the ſæin. The 


of the great polar or white bear, the hairs of which 
are placed all over the {kin in tufts, with bare places 


Theſe are placed in rows with the moſt perfect regula- 
rity, like cabbages planted with the utmoſt preciſion in 
a garden, ſo that when the ſkin is folded back, either 


Other variations, I have no doubt, take place in regard 
this particular, that have never fallen within the ſphere 


they 
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they are entirely uncompounded, without 
difficulty. But as all the different varieties 
of ſheep breed readily with each other, and 
produce a mongrel race, in which the diſ- 
criminative qualities of the parents are 
blended together, it neceſſarily follows, 
that where the mongrel breed is produced 
between a wool and a hair-bearing race, it 
will afford a fleece that can neither be diſ- 
tinctly characteriſed as hair nor as wool, 
but will participate of the qualities of both. 
If this mongrel ſhall mix again with a 
wool- bearing race, the fleece of the de- 
ſcendant will approach nearer to wool ; if 
with a hair- bearing race, nearer to hair ; "By 
and fo on, they may be blended in in- 
Anitum. By this means, the diſtinctive 
characteri ſtics of hair and wool may be, i n 
time, entirely loſt, and fleeces be produc- 
ed that are neither the one nor the other. 
This ſeems to be preciſely the caſe with 
moſt of the breeds of ſheep in Britain at the 
preſent day; and we muſt go, in ſome mea- 
ſure, out of the iſland, to recover the ge- 
muine breeds ; but which, if attended to, 
Will enable us to account for various phe- 5 


nomena chat have puzzled many intelligent 
men. 
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The moſt uncontaminated breed of wool- 
| bearing ſheep Thave as yet met with, is, 
the Shetland breed; and there the wool riſes 
ſo entirely from the ſkin, about the begin- 
ning of June, as to render the ſhearing of 

their ſheep unneceſſary. It may be plucked 

off at that time without occaſioning to the 

animal the ſmalleſt uneaſineſs, as it will fall 
off of itſelf, if not taken away; the young 

fleece ſpringing up beneath it, like a young 
ſhorn fleece. The ſame phenomenon is 

obſervable in all the breeds of ſheep in the 
northerr parts of Scotland, where the proper 
time for ſhearing is always indicated by na- 
ture, and muſt be attended to. -F or al- 
though theſe ſheep have got ſuch an inter- 
mixture with the hair-bearing race as not 
to allow it to looſen quite fo entirely as 
that of the Shetland breed ; yet it is looſen- 
ed to ſuch a degree, that if the ſheep are 


ö ſhorn too ſoon, and before the wool is pro- 


perly r4/en, as the phraſe there is, it is diffi- 
cult to paſs the ſheers through it, and the 
kin is left very bare, the young wool not 
being yet grown. On the other hand, if 
chat ſhearing be too long delayed, the young 
wool has grown to ſuch a length as to en- 
tangle : 


* — ——— B Ar rr re Re en nn i CCR — — 


244 DISQUISITIONS ON 


tangle the ſheers in it, ſo as to cut off a part 
of it, which is both troubleſome to the 
| ſheep-ſhearer, and when it is thus ſhorn, the 
wool is uſeleſs. But when the wool is riſen 
to its proper ſtate, the ſheers ſlide over the 
young fleece, and cut off the few remaining 
| hairsof the old fleece with the utmoſt eaſe, ſo 
© that the ſheep diſcovers no marks of being 
new ſhorn, and looks like a amb 1 in that : 
—__ 
It would ſeem that there is a much 
| greater proportion of the hair-bearing race 
= among the breeds of ſheep in the ſouthern 
parts of the iſland ; for I obſerve that Mr. 
 LisLE, who lived in Hampſhire, and was 
an attentive obſerver, though he had heard 
= of this young wool, under the name of 
1  rowety-wool, had never ſeen it. It is well 
known in Scotland, that this phenomenon 5 
does not depend on the leanneſs of wool- 
bearing ſheep, as he ſuppoſes, but takes 
place among thoſe that are in the beſt con- 
5 dition fooneſt®, | 


The 
| | * 1 find that ak people . an 1 that the phe - F 
* nomenon of young wool riſing at the bottom of the 
fleece of ſheep before ſhearing, and all the peculiarities 
* here mentioned, are entirely occaſioned by a check the 


=. ; ſheep have received from a want of food in the winter: 


" 
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The pureſt of the hair-bearing ſheep I 


have ſeen, were ſome fleeces that were ſent 


to me from the Baltic, which were as evi- 


dently hair as the fleece of a goat, though 


finer and ſofter, The Ruſſians prefer this 
breed of ſheep, becauſe the fleece, when at 
its full length, adheres ſo much more firmly 
to the ſkin than wool does, that it laſts 


much longer when made into clothing than 


the other; for which reaſon, a wool- bear- 


ing ſheep among them is a great rarity. 
Among the ſheep referrible to this claſs, 


there are ſome breeds which afford a ſmall 


quantity of a very fine ſoft wool underneath 


the hair, of which the Argali of PALLAS 


to this opinion I cannot accede, for the reaſon after men- 


tioned; though I know well that when a ſheep has ſuſ- 
tained a great ſtreſs of weather during winter, it does 
happen that the old fleece ſometimes ſeparates prematurely 
from the kin ; but in that caſe the fleece becomes mat- 
ted, and aſſumes an appearance extremely di ferent from 


the natural healthy riſing above alluded to. In this : 
| laſt caſe, the wool does not ſeparate | in the early part of 
the ſpring as where it is matted ; but it adheres to ic 


till the month of June at leaſt, and even then it looſens 


in a gradual manner, as the young fleece begins to riſe, 
and always ſooneſt upon the ſheep in the beit condition; 


which, on that account, are often ſhorn ten days or a 
fortnight ſooner than the others. 
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tangle the ſheers in it, ſo as to cut off a part 


of it, which is both troubleſome to the 


ſheep- ſhearer, and when it is thus ſhorn, the 
wool is uſeleſs. But when the wool is riſen 


to its proper ſtate, the ſheers ſlide over the 


young fleece, and cut off the few remaining 
hairs of the old fleece with the utmoſt eaſe, fo 
that the ſheep diſcovers no marks of being 


new ſhorn, and looks like a lamb i in that 


reſpect. 


It would ſeem that there is a much 


greater proportion of the hair- bearing race 
among the breeds of ſheep in the ſouthern 
parts of the iſland; for I obſerve that Mr. 
LIST R, who lived in Hampſhire, and was 
an attentive obſerver, though he had heard 


of this young wool, under the name of 


rowety-wool, had never ſeen it. It is well 
known in Scotland, that this phenomenon 
does not depend on the leanneſs of wool- 
bearing ſheep, as he ſuppoſes, but takes 
| place among thoſe that are in the beſt con- 
2 dition ſooneſt, 


V 
| * 1 find that mal people have an idea, that the phe- 


nomenon of young wool riſing at the bottom of the 
fleece of ſheep before ſhearing, and all the peculiarities 
here mentioned, are entirely occaſioned by a check the 
ſheep have received from a want of food in the winter: 


—" 


Fa 
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The pureſt of the hair-bearing ſheep I 
have ſeen, were ſome fleeces that were ſent 
to me trom the Baltic, which were as evi- 
dently hair as the fleece of a goat, though 
finer and ſofter. The Ruſſians prefer this 
breed of theep, becauſe the fleece, when at 
its full length, adheres ſo much more firmly 
to the ſkin than wool does, that it laſts. 
much longer when made into clothing than 
the hes; for which reaſon, a wool- bear- 
ing ſheep among them is a great rarity. =» 

Among the theep referrible to this claſs, 
there are ſome breeds which afford a ſmall 
quantity of a very fine ſoft wool underneath 
the hair, of which che Argali of PALLAS 


to this opinion I cannot accede, for the reaſon after men- 
tioned; though I know well that when a ſheep has ſuſ- 
tained a great ſtreſs of weather during winter, it does 
happen that the old fleece ſometimes ſeparates prematurely 
from the ſkin; but in that caſe the fleece becomes mat- 
ted, and alſumes 2 an appearance extremely di ferent from 
che natural healthy riſing above alluded to. In this 


lat caſe, the wool does not ſeparate i in the early part of 
the ſpring as where it is matted; but it adheres to it 


till the month of June at leaſt, and even then it looſzns 
in a gradual manner, as the young fleece begins to riſe, 

and always ſooneſt upon the ſheep in the beit condition; 
which, on that account, are often ſhorn ten days or a 
ER ſooner than the others. 
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is a noted example; but the greateſt part 
of the varieties we know have none of this. 
I have never heard of an unadulterated 


breed of this kind that had ſtitchel-hair 


among the fleece, though it is often found 


among the mongrel breeds between this 
and the former. N either have I ever heard 
of a finer kind of wool being found at the 
bottom of the fleece of any of the wool- 
bearing breeds, 
The very long wool of Lincolaſkire, 
which I have examined with care, appears 
to be from a mongrel race, very nearly al- 


1 lied to this claſs, with a ſmall blend of wool 
im itz and is of a harder feel than ſome of 


the pure hairy breeds, ſome of which are 
5 tolerably fine and ſoft, and very tough and 
durable in work, and bave a fine ęloſſy 
ſilky-like appearance. I have had wool, 
of the genuine wool- bearing | breed of ſheep, 


that meaſured 175 inches in length, which | 


Was extremely fine and ſoft, and nothing re- 


ſembling that haſky kind of hair-wool f in | 
FO Lincolnſhire. 80 = 
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' CLASS THIRD. 


SHEEP that carry SHORT THICK HAIR, 
which in no "TOP. Peſembles wool Y 


__ fort. 


Op this variety of ſheep-ſpecies we have 
no breeds in Britain; but that ſuch ſheep 
do exiſt, | we have the cleareſt proofs. So 
little are they known, indeed, in this coun- 
try, and fo little is it ſuſpected here that 
ſuch an animal exiſts, that I was not a lit- 
tle ſurpriſed when I firſt ſaw one of this 
kind, and therefore examined it with a 
good deal of : attention. This creature was 
on board a Daniſh Eaſt- India ſhip that put 
into Leith roads laſt ſeaſon [1794] and was 
bought, with ſeveral others of the ſame ſort, 
as they aſſured me, in the iſland of Mada- 
gaſcar. It was a ram of a good ſize, and : 
was covered all over with a thick coat 
of ſhort thick ſtiff hairs, like thoſe of a 
horſe, but rather ſtronger in the pile, and 
ſhorter. The colour was a fine brown, | 
The hair lay cloſe to the ſkin, and was very 
| {mooth and gloſſy, like the coat of a well- 
8 2 dreſſed 
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drefled horſe, in fine order. They affured 


me, it had never had any other covering on 
it but what I aw, and that all his compa- 1 
nions were of the ſame ſort. Z 
This fact threw the ſubject of ſheep i into 
a new point of view, that I had never ad- 
verted to before; and enabled me to account 
for ſome phenomena reſpecting ſheep, that 
had puzzled me a good deal. In the ac- 
count that Dr. PALLAS had given of the 
famous Boucharian lamb- ſkin furs, ſome 
of the peculiarities he mentioned appeared 
to me to be incompatible with the nature 
of wool, and much more nearly allied to 
that of hair. But, as I had no idea that 
any ſheep of this kind exiſted, 1 was per- 


plwKkbxped about it, and could come to no de- 
cCided opinion reſpecting it. Since then, I 


have had an opportunity of ſeeing a night- 
gown, lined with Boucharian lamb- {kia 
fur, which, I find, confiſts of nothing elſe 
but Hair, without the ſmalleſt intermix- 
ture of wool. It is ſomewhat longer than 
the Madagaſcar ſheep! s hair, ſofter, and 
gently waved by means of a little curl upon 
it, which gives to it the beautiful foli- 
age-like appearance for which theſe furs 


/ 


have 
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have been ſo much valued; fo that this 
forms a ſecond variety of this claſs of 
ſheep.. | „ 
While I am juſt writing, have received 
a letter from Sir JosrPH BaNnKs, bart. on 
this ſubject; who ſays, I once imported 
three ſheep from Spain, which were as 
00 « ſleek and ſmooth as a horſe, and never, at 
any ſeaſon, ſhowed the leaſt ſign of wool. 
& or down in the moſt minute quantity.“ 
The fact, then, is inconteſtibly eſtabliſned, 
that ſheep which produce as little wool 
as horſes, do exiſt; and, perbaps, they are 
much more common than we at preſent 
ſuſpect. The Boucharian breed of ſheep 
od 18 kept i in immenſe flocks, over the exten- 
five plains of Great Tartary. I have been 
alſo aſſured, of late, that they have a breed 
of this kind of Weg in | the iſland of An- 
tigua. 
And laſt winter 1 796-7 J 1 hip a ſheep 
of this ſort, in a field near Dulwich, in 
Kent, within three miles of the” metropolis, 
feeding quietly, and very tame—lo as to 
ſuffer me to come quite cloſe up to it, to 
examine the hair. Where it had come 
from, I could not learn; but, it ſeemed to 


1 be 
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drefled horſe, in fine order. They aſſured 


me, it had never had any other covering on 
it but what I ſaw, and that all his compa- 
nions were of the ſame ſort. | 
This fact threw the ſubject of aeg into 
a new point of view, that I had never ad- 
verted to before; and enabled me to account 
for ſome phenomena reſpecting ſheep, that 
had puzzled me a good deal. In the ac- 
count that Dr. PALLAas had given of the 
famous Boucharian lamb-ſkin furs, ſome 
of the peculiarities he mentioned appeared 
to me to be incompatible with the nature 
of wool, and much more nearly allied to 
that of hair. But, as I had no idea that 
any ſheep of this kind exiſted, 1 was per- 
| plexed about it, and could come to no de- 
cided opinion reſpecting it. | Since then, I 
have had an opportunity of ſeeing a night- 
gown, lined with Boucharian lamb- {kin 
fur, which, I find, conſiſts of nothing elſe 
but hair, without the ſmalleſt intermix- 


ture of wool. It i is ſomewhat longer than 


the Madagaſcar ſbeep 5 hair, ſofter, and 
gently wa ved by means of a little curl upon 
it, which gives to it the beautiful foli- 


age-like appearance tor which theſe furs 


have 
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have been ſo much valued; ſo that this 


forms a ſecond variety of this claſs of 


ſheep... 
While I am juſt writing, I have received 
a letter from Sir Jos FHH BANks, bart. on 


this ſubject; who ſays, “ I once imported 


© three ſheep from Spain, which were as 
. * ſleek and ſmooth as a horſe, and never, at 


any ſeaſon, ſhowed the leaſt ſign of wool 


e or down in the moſt minute quantity.” 


The fact, then, is inconteſtibly eſtabliſhed, 


that ſheep which produce as little wool 


as horſes, do exiſt; and, perbaps, they are 


much more common than we at preſent 
: ſuſpect. The Boucharian breed of ſheep 


is kept in immenſe flocks, over the exten- 
five plains of Great Tartary. I have been 


alſo aſſured, of late, that they have a breed 
| of this kind of ſheep i in the iſland of An- 


tigua. 


And laſt winter [1796- 711 ſaw a ſheep 
of this ſort, in a field near Dulwich, in 
Kent, within three miles of the metropolis, : 
: feeding quietly, and very tame—lo as to 
ſuffer me to come quite cloſe up to it, to 
examine the hair. Where it had come 
| from, I could not learn ; ; but, it ſeemed to 
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be a different variety from the Madagaſcar 
ſheep I had formerly ſeen. In colour, in 

particular, it was very different; the Mada- 
gaſcar ſheep being of a clear gloſſy brown, 


this one white, with a few dark- coloured 


. ſpots upon it. 80 that this kind of wool- | 


leſs ſheep ſeems to be by no means rare. 
J am aſſured, that the greater part of the 
ſheep in India are of this ſort, though 
there are alſo many of the wool- bearing 
race to be found in thoſe regions. 5 

A natural inference from theſe facts is, 
that ſince we find one claſs of animals, 


ſome breeds of which produce wool, and 


other breeds produce nothing but ſhort 
hair, 1 in no reſpects reſembling wool, may 
not a fimilar diverſity take place in regard 55 
to other claſſes of animals? And although 
it ſhould happen that the inhabitants of 
one country ſhould be poſſeſſed only of the 
| hair-bearing breed of creatures of that ſort, 
| like the Madagaſcareſe ſheep, and know 
nothing of any other fort ; yet, there is no 
| reaſon, from that circumſtance, for them to 
_ conclude, that no other breed of that kind 
of creature exiſts. This train of reaſoning 
being pres, © it rouſed the mind to at- 
_— tend 
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tend to facts; and I had ſoon occaſion to 
obſerve, that ſo far from having reaſon to 


be ſurpriſed at finding breeds of ſheep ſo 


much diverſified, as above ſęt forth, there 


were innumerable well-known facts, which, 


if adverted to, would have led t to the ſame 
f concluſion. 


For example: there is. no man in Britain, 
who has not had occaſion to obſerve as great | 
a diverſity in regard to the coat of 12 —0 as 


of ſheep. 
1½, The ſmooth- haired dog; examples 


of which, are, the Italian greyhound, and 


2 Spaniſh pointer. 


245%, The . ſoft, wavy- -fleeced 
5 dog as in the Engliſh ipanict, and New- 


foundland dog. 


3dly, The wool- bearing tis or, at leaſt, | 


the dog that carries a coat, which for cloſe- 


neſs, length, and ſoftneſs, may be com- 
pared | to wool, is very common. Some of 


them carrying an immenſe quantity of hair, 


: of a long lank quality, and others carrying 
it of a cloſe curled texture, very like the 
fleece of many kinds of ſheep. The fleece 


of theſe creatures muſt be ſhorn at the be- 


Fin of ſummer, to let them be com- 
: 8 4 my fortably 
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fortably cool; and I have ſeen it ſpun and 


worked into ſtockings, which could not be 
diſtinguiſhed from wool. 
I have in my poſſeſſion at preſent, ſome 


of the hair of a dog of this kind, that 1 
found in London, belonging to a black- 
| ſmith, which i is ſoft as wool, and which I. 
find has among it a few hairs reſembling, 
in every reſpect, that kind of hair called 
_ temps, which has been hitherto deemed 
quite peculiar to the ſheep kind. 


N. B. There is a kind of fox, in Siberia, _ 


A carries a fur exactly like woo!, as I 
have been aſſured by a gentleman. who 
lived long there. The Ruſſian name of it, 85 
being e we is, the little deg's 4 


far. 


The ſame diverſity | 1s obſerrable in re- 


gard to goats: as, 


1//, The ſmooth thort- hatten goat, very 


common. 


2dhy, The long-haired * goat, very 


| common alſo. The hair of this kind of 


goat 1s uſually very coarſe; but underneath 


it, as in the long-haired breeds of ſheep, 
there is a quantity of wool, of an exceed- 


j ingly fine 0 quality, which may be ſeparated 


from 


WOOL-BEARING ANIMALS. 253 


from it about the month of June, by comb- 
ing. From this circumſtance, it would 
ſeem that this woo], like the 9 9— of the 
ſheep, riſes from tne ſkin, and becomes 
looſened from it, while the hair ſtill ad- 
| heres firmly to it. Of the fineneſs of the 
quality of this kind of wool, you may 
ſatisfy yourſelf, by examining the ſmall 
ſhred of a little web that will accompany 
| this, of that kind of wool, which was ma- 
nufactured under my eye here laſt ſummer. 
There was as much of it as made three 
_ full-ſized ſhawls and a waiſtcoat-piece, 
from whence the pattern ſent was cut. 
The chain i is filk, as there was too little 
materials to make it of wool. Theſe ſhawls 
were compared with the fineſt India ſhawls . 
that could be found in this place, and were 
deemed ſofter than any of them. The 
ſhawl-wool in India i is preciſely of the ſame 
nature, and is obtained from the Thibet 
goat. I have examined ſome Thibet goats in 
this country, and find their hair rather longer 
and coarſer than the common European 
goat, from which it differs little. If it was 
a fair ſpecimen I faw, the wool was rather 


leſs | 
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| leſs abundant on theſe than on the common 
goat. : 
3dly, The wool- bl goat, for W 1 
think the Angora goat may be called, whoſe 
hair is as fine, as ſoft, and as fit for work, 
as almoſt any wool; but whether it riſes 
like wool, or is in this reſpect like hair, 1 
have had no opportunity of obſerving. A 
ſpecimen of Angora goats-hair, produced i in 
Britain, will accompany this. EE 
Whether there will ever be diſcovered 
the ſame diverſity of hogs, I cannot tell; 
but we already are acquainted, in. Europe, 
with ſomething analogous to the two firſt- 


mentioned breeds of ſheep, viz. 


„ The ſmooth ſhort-haired Olineſs 
breed. The Tamaica breed of hogs be 
longs : alſo to this claſs. _ * 
de long- haired breed, having wool 
under its long briſtles ; of this kind, is the 
ſmall breed of hogs found in Orkney and 


the Shetland Illes. 1 briſtles are ver | 


long and ſha agged, and under them is found 
a very abundant quantity of wool, which i is 
ſoft; but its peculiar qualities have not 
been as yet ſufficiently inveſtigated. 1 have 
hitherto 
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hitherto heard of no breed of hogs that 
carries wool only. 
_ Hence it appears, that the -Svetfty 
of animals that carry 2000 is much 
greater than has hitherto been in general 
ſuſpected; nor can we at preſent ſay, 
with any degree of certainty, that there may 
not ſtill exiſt, in ſome corner of the globe, 
one or more of every ſpecies of domeſtic 
animals we are now in the cuſtom of rear- 
ing, and that do not carry wool with us, 
which may alſo carry wool, as well as ſome 
varieties of the ſheep. And ſince it is well 


known that the inhabitants of Europe 
have derived great advantages from ſelect- 
ing the 2000- bearing breeds of ſheep, and 
rearing them in place of the ſmooth- haired . 
ſort; it is equally certain, that, could we 


diſcover any varieties of the other domeſtic 
animals of the ſmooth- haired kinds, that 
we have been accuſtomed to rear, which 


ſhould afford wool as the ſheep does, the 


benefit we might derive fr6m ſubſtituting 
theſe wool-bearing breeds, inſtead of thoſe _ 
hairy ſorts we now propagate, would be 


very great, if their qualities in other reſpeRs 
be nearly the ſame. 


or 
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Of all the varieties of domeſtic animals 
we have been accuſtomed to rear in Eu- 


rope, next to the ſheep, the bullock is the 
moſt valuable. We, it is true, like the 
inhabitants of Madagaſcar with regard to 
ſheep, have been hitherto in the cuſtom of 
rearing the ſmooth-haired bullock only; 


and though, perhaps, like the inhabitants of 


Madagaſcar, we may have accidentally heard 
that there are ſome varieties of this claſs of 
animals that carry ſomething like wool, in 
other parts of the world; yet as theſe have 
never come to our door, and preſented 
5 themſelves to us, we either doubt if ſuch 
animals do exiſt, or conclude they would 
not thrive with us, and therefore ſit ſtill, 
contented with what we have, without | 


making any efforts to better ourſelves. Is ; 


it not a well known fact, that we have con- 
tinued for more than a hundred years paſt 
to import wool from Spain in great 
quantities every year, without ever once at- 
tempting to rear the breed of heep that 
: produced it, though they were in a manner 
at our door? And is it not alſo known, that 
inſtead of making a fair experiment to aſ- 


Certain I 


' WOOL-BEARING ANIMALS. 257 


certain with precifion whether that wool 
could be produced here or not, writers 


have been ſquabbling with each other about 
the poſſibility of a thing which could never 


be proved pro or con by reaſoning, but by 


fair experiment only? And is it not alſo a 
fact, that although it be now proved to 
_ demonſtration, by repeated experiments, 


that the wool of ſheep brought from Spain, 


does not degenerate in Britain, there has 


been, till this hour, no attempt made to ob- 


tain a fingle individual of the jineft breed of 
ſheep from Spain? And is it not alſo a fact, 
that becauſe thoſe ſheep that have been 
brought over from Spain, at random, have 
not been ſo fine i in the carcaſe as ſome ot the. 
ſelected and improved breeds of ſheep in 
Britain, that different perſons are {till diſ- 
puting about the poſſibility of having ſneep 


with a good carcaſe from Spain; as if a fact 


of this fort could be aſcertained without ac- 


curate trial and experiment ? Thus do we 


fit in our elbow-chairs, and argue, with- 


out data, till we reaſon ourſelves into indo- 
lence and inattention, that make us remain 
contented with the dregs only of what 


might 
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might eaſily be within our reach. To men 
in theſe circumſtances the words of the 
poet may be applied: 


O leaden-hearted men, to be in love with death! 


It is moſt certain, that the perſon who 
ventures to rouſe the attention of men to 
the inveſtigation of facts which they have 
not been accuſtomed to take notice of, 
muſt inevitably expoſe himſelf to the ſneer 


| of 1 18 norance; but that i 18 of little conſe- | 


quence, if 1 it ſhould chance to throw a ſin- 
gle ray of light upon a ſubject that has 
been hitherto involved 3 in darkneſs. 
That there is nearly an equal diverſity 
= of breeds of cattle as of ſheep, ſcarcely ad- 
mits of a doubt; of which the following 
facts are proofs: 
If, 'The ſhort ſmooth- ied breeds. of 
theſe, the ſhorteſt I have ſeen, is a bull, of 
the Zebu kind, that was lately exhibited in 
Edinburgh, as a ſhow. His hair did not ex- 
ceed half an inch i in length, and was very 
cloſe, firm, and elaſtic. his are many 
; breeds of cattle in Britain, the Holderneſſe 
in particular, the hair of which i 1s ſhort and 
very ſmooth, 


_ 2dly, 
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2dly, The long ſoft wavy hairy breeds. 
Of theſe the Lancaſhire cattle are a good 


example; and many of the Highland 


breeds, ſome of which have "OT" like 


horſes. 


Za, The long ſoft wool- like bearing _ 
breed, of which the buffaloe, or rather bi- 


ſon, of Louiſiania, 1 is the chief. The hair of 


this animal is ſaid to reſemble clothing 


” wool, in len oth, in thicknels, and in cloſe- 
neſs; a ſmall ſpecimen of this wool is 


incloſed, which I received from Sir Joſeph 

Banks, bart. But as the creature has ne- 
ver yet been domeſticated, or ſubjected to 
particular obſervation, by men whoſe judg- 
ment could be relied upon, our notions of | 

it are but very imperfect. T do not hear 
that there are any long hairs upon this 

5 breed of cattle. | 

_ 4athly, The long-haired wool- bearing 

breeds. Belonging | to this claſs there are 


three varieties, obſcurely known, viz. 


J . The Sarluc, by ſome naturalliſts 


called the grunting ox, an animal of the 
Southern Tartary, which is not yet ſuffici- 


ently known, The fleece of this creature 


is 
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is faid to be thick and long, falling down 


below its knees, and of a very fine quality. 


2dly, The Chittigong cow, of the high- 
er Hindoſtan, which is deſcribed nearly in 


the ſame terms.—Its hair, or wool, is 


much eſteemed by the natives, and is ap- 
plied by them to various purpoſes. 


3a, The Muſk ox, of Hudſon's-Bay. 
This animal is much better known to me 
than the former, as I had the deſcription 

from a gentleman in Edinburgh who lived 


many years in Hudſon's-Bay, and who bad 


ſeen thouſands of them, dead and alive. 
The whole body of this creature, which is 
rather leſs than a middle-fized ox with us, 
is covered over with a very cloſe fleece of 
long, ſoft, flexible hair, of a fine quality, 
which might be employed in manufactures 
for many of the ſame purpoſes as wook. 
Beneath that hair, and towards its roots, 
lies another coat of excee dingly fine wool, 
which could be applied in fabrics of the 
fineſt quality. It has been ſpun and worked 
| Into gloves and ſtockings, which are ſaid to 
be as ſoft as filk. The buffaloe-wool in- 
_ Cloſed, 15 mowed to the Sentleman, Who 


5 7 ſaid 
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ſaid it was nothing | like fo fine as that 
of the muſk-ox. =. 
The fleſh of this kind of « ox is 5 very. Fine, 
unleſs at the rutting ſeaſon, when it ac- 
quires a muſky on. from whence its 
name. Herds of many thouſands of them 
are to be found up the country, among the 
: Eſquimaux, but none of them have ever 
vet been domeſticated. They Jo not ſeem 
to be either ſo wild or ſo ferocious as the 
wild breed of European cattle that are ſtill 
kept in Whittingham- park, Northum- 
berland. 
'To ſhow what. 3 8 uſes may be de- 8 
: rived from theſe facts, I ſhall beg leave to - 


ſubjoin a few farther obſervations on ſub- 1 


jects connected with this, that have re- 
ſulted, in ſome meaſure, from the enqui- 
Tries which have. been ſet on boot by the 
wool ſociety : 0 
IJ, It is now aſcertained, that all the 
_ varieties of. ſheep. yet. known. do readily i in- : 
tercopulate with each other, and- that the 
progeny is a prolific animal, capable of : 
continuing the ſpecies ; but that in reſpect 
to its characteriſtic qualities, it is of a mon- 
87 el race, Farfieiptting nearly alike of the 
T qualities 
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qualities of both its parents. And as theſe 
mongrel breeds may be intermixed with 
other varieties in infinitum, it may in many 
_ caſes happen, that new mongrels may be 
produced, in which the diſtinguiſhing pecu- 
| Harities of the original breeds may be blend- 
ed in all poſſible proportions, and loſt. 
In like manner, the varieties of dogs may 
be blended and loſt, if no care be” taken 
to preſerve them; and fo of cattle: At 
leaſt, we know for certain, that the differ- 
ent European breeds may be ſo; and we 
have reaſon to believe, that the buffaloe, 
the zebu, and the other varieties that have 
not yet been tried in Europe, * be 
blended together. 5 
2dh, „The effects of climate and food, 
in altering the qualities of the breed, are 
found to be nothing; though the effect of 
theſe things upon the individual creature 
that is ſubjected to their influence, may, in 
ſome caſes, be very * For ex- 
ample : 2 8 
It has been ſhown above, that the wool 
of  awool-bearing ſheep is affected by heat 
or cold; but this is nearly in the ſame 
manner as heat or cold affect the mercury 
in 
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in the thermometer. It is a momentary 
impulſe, which ceaſes to operate the in- 
ſtant its influence is withdrawn ; and the 
animal, which may have been made to 
undergo great variations of heat, returns 
to its former ſtate as ſoon as its original 
. temperature is reſtored. But even this 
variation ſeems to be felt only by the 20001 
bearing breeds; and i is, beſides, of much 
leſs powerful influence than has been uſu- 
ally ſuppoſed. Nor is there is a ſingle fact, 
that has ever been diſcovered, that gives 
the ſmalleſt countenance to the generally- 
received opinion, that heat tends either to 
make the fleece thinner in pile, or to en- 
courage the growth of hairs among it; far 
leſs, that it operates, as M. BurFoN and 
his followers aſſert, in producing perma- 
nent changes on the Gelcendanity of the 
animals. 
Heat likewiſe tends to accelerate the fat- 
: tenning of ſome animals, to whom it is con- 
genial; as the hog, to an «oniſhing 
degree. ä 5 
Richneſs of * alſo tends to produce 
temporary changes. On the wool: there 
18 reaſon to believe 1t tends to augment its 
12 8 length 
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length in ſome degree, though but a little: 
it adds to its ſoftneſs and toughneſs ; but, 
in regard to coarſeneſs or fineneſs, no fact 
has as yet been found to aſcertain that it 
has any ſenfible effect, though I am aware 
that opinions are here as deciſively adopted, 
as if the facts had been fully aſcertained. 
On the carcaſe: abundance of food is well 
known to augment the ſize of all animals 
to a certain degree, when compared with 
ſcanty feeding. A ſcarcity of food, ap- 
proaching to the ſtate of ſtarvation, is alſo 
well known to render the wool which 
grows at that | aan of ſtarvation, - brittle 
and unclaſtic. eg, | 
_2dh. The influence of breed,” in n propa- 
eating the qualities of the parent ſtock, or 
in altering the qualities of it at pleaſure, by 


| blending it with others, may be faid to be 


all-powerful. There is not a ſingle fact, 

that I have ever been able to meet with, pro- 
perly aſcertained, which tends to ſhow, that 
the diſtinguiſhing peculiarities of any breed 
of animals can be ſenſibly changed in its 


eſſential characteriſtics, by any change of cli- | 1 


mate, or any other circumſtance, except an 


intermixture of blood alone; but innume- 
: 2 rable : 


WOOL-BEARING ANIMALS. 265 


rable facts may be found that aſcertain the 
_ contrary. The Perſian and Arabian breeds 
of horſes brought into Europe, are only 
changed by intercopulating with other 
breeds. The Chineſe hogs may be con- 
- tinued for ages unchanged, if no croſs be 
permitted. Theſe facts are notorious ; and 
every other fact upon this ſubject tends to 
eſtabliſh the ſame concluſion. 

_ 4thly, Although the ſame breed of ani- 
mals appears not to be liable to be changed 
by climate, or other extraneous cauſes, yet 

it is found by experience, that individuals 
may be met with, among every breed of Fr 
animals, which are, in ſome leſſer circum. #4 
ſtances, different from others, though they 
ſtill poſſeſs the general characteriſtics of the 
parent breed, ariſing from circumſtances that 
have hitherto eluded our obſervation, and 
which it therefore exceeds our power cither 
to accelerate or to retard. So ſtrong alſo 
is the propenſity of nature, in all caſes, 
to produce its own kind, that if the 
individuals poſſeſſing theſe qualities, thus, : 
as we would ſay, accidentally procured, 
whether beneficial or hurtful, be ſelected 
and put to breed with others that poſſeſs 
T2 qualities 
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qualities ſomewhat of the ſame ſort, it is 
found, that the deſcendants of theſe ſelected 


animals will, in general, be. poſſeſſed of 


the diſtinguiſhing peculiarity for which they 


were ſelected, in an eminent degree; though 


among theſe alſo ſome individuals will be 


found to have leſs of it than others: And 
| if theſe leaſt approved individuals be baniſh- 
ed from the ſelected ſock ; and thoſe, 
both males and females, which poſſeſs the 
wiſhed- for quality in the moſt eminent de- 
gree, be put to breed together, the de- 
ſcendants of theſe will be ſtill more im- 
proved: and by continuing this mode of | 
ſelection for a great length of time, the 
improvement, as to this particular quality, 
may be carried to an indefinite height. TI 
this way, may be produced an improved 
breed; which, though agreeing in the ge 5 
neral characteriſtics with the parent ſtock 
from which it was ſelected, may poſſeſs 5 
ſome peculiar qualities in a much higher 
degree than it does. 


It is of much importance to the practical 


| farmer, to advert to this peculiarity 1 in the 
economy of nature, becauſe it puts it very 
much within his power to benefit himſelf, 


by 
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by attention and care, in regard to circum- 
ſtances that would otherwiſe ſeem to be 
entirely beyond his reach. For were he to 
be perſuaded that certain peculiarities he 
' wiſhes to obtain, are neceſſarily dependant 
upon a temperature of climate he never 
can enjoy, or that certain bad qualities in 
the animals he breeds are inſeparably depen- 
dant upon the nature of his paſture, which 
it exceeds his power to change, he muſt of 
of neceflity ſit down contented with what 
be has, without a hope of improvement; 
but if upon examining the facts above ſtat- 
ed with attention, he ſhall find that the 
influence of breed is ſo powerful as is there 
ſtated, he will be at pains, in the firſt place, 

; to look around him, to ſee if he can diſco- 
ver any breed poſſeſſing qualities, upon the 
5 whole, more valuable than his own, which 

is found to ſubſiſt on paſtures of a quality 

not better than his own ; and when he has 
once found them, continue, with uninter- 
rupted attention, to ſelect the beſt in all re- 
ſpects, particularly thoſe that thrive beſt 
among them, to breed from. This bas been 
done by Mr. BAKzwELL, and thoſe who 
have adopted his ſyſtem, with ſuch ſucceſs, 
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as not only to eſtabliſh the principle for 


which I contend beyond a doubt, but alſo to 


give room for encouraging others to adopt a 
ſimilar plan for improvements in other re- 


| ſpects, than thoſe that ſeen, hitherto, to 
have come within the compafs of his plan. 


5thly, There ſeems to be no reaſon for 


: believing that any one peculiarity we may 
be in queſt of, is neceſſarily connected with, 


or dependant upon, any other peculiarity 


in the animal creation. For example: : 
The i improvers of live ſtock, in the preſent 
age, hold it out to view, as a general prin- 
ciple, that a ability i in fattening is inyaria- 
bly connected with certain peculiarities in 


ſhape; and of courſe they conclude, that, - 


Wherever theſe peculiarities of ſhape are to 
be found, the facility of fattening will be 
found alſo, and the reverſe. T kis, con- 
tend, is a falſe principle, and I venture to os 
ſay, that when the facts ſhall come to be 


thoroughly inveſtigated, their concluſion 


will be found to be erroneous; indeed it is 
in ſome degree departed from in Practice al- 
ready, chow i in theory the principle i is Rill 
adopted, without limitation. A few years : 
ago, ſhortneſs of leg was deemed a point in- 


diſpenſably 
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diſpenſably neceſſary in a feeding beaft, and 
it went the length of almoſt being deemed 
the ſhorter the better: this is now no 
longer contended for. Many of the charac- 
teriſtics of the preſent day will, in like man- 
ner, gradually fall into diſuſe, as people 
come to open their eyes on this ſubject. 
The fact is, I have ſeen animals that had a 
powerful tendericy to fatten, which are al- 
moſt, in every reſpect, the reverſe of the 
ſhape moſt highly eſteemed at preſent, and 
the contrary. And by referring every per- 
ſon who has had opportunities of obſerv- 
ing many breeds of the ſame kind of ani- 
mals, to his own experience, I have no 
doubt, but he will eaſily recolle& inſtances 
of the ſame kind ; or, at leaſt, if his mind be 
unprejudiced, that he will ſoon have occa- 
| fon to obſerve it. To that experience, 
then, whether paſt or to come, 1 refer on 
this occaſion. 
One circumſtance, however, it is s neceſ- . 
ſary here to advert to, viz. that as the breeds 
of animals from which the ſelection was 
begun, were originally of very good kinds, 
and chanced at the ſame time to poſſeſs 
thoſe ſhapes that are now deemed fo eſſen- 


8 
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tially requiſite ; and as the improved breeds 


that have been ſelected from theſe are 
found to poſſeſs thoſe ſhapes, it is by no 
means an unnatural concluſion to infer, 
that theſe ſhapes are in ſome degree inſepa- 
rably connected with the propenſity to fat- 
ten eaſily. Had it chanced that equal 


pains had been beſtowed upon ſelecting 


from another good breed that was differ- 


ently ſhaped, the prejudice would have 


been equally ſtrong, in favour of that ſhape. 


But as the breeds that have been hitherto 


the object of ſelection, have got the ſtart 
of all others in point of i improvement, it is 
probable the prejudice i in favour of their 
ſſhape may long continue to prevail; nor do 
I uViſh it to be underſtood that 1 have any 
prejudice againſt the ſhapes recommended. 
Far from it, for I think them very beauti- 


ful—I only wiſh to ſay, that that circum- 


ſtance is not efentially connected with the 
other; for as every error, when ad- 
mitted as a truth, leads to unforeſeen and 
often pernicious conſequences, though the 
opinion objected to may not be of much 
. conſequence in the particular inſtance 
now under conſideration, its influence 


7 ä may 
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may be very unfavourable in regard to 

others. Allow me to add one farther illuſ- 

tration on this head, before I put an end to 
this long paper: 

Ir̃f it be admitted, that a faculty of fatten- 
ing eaſily be neceſſarily connected with 
certain peculiarities of ſhape, merely be- 

_ cauſe it chances accidentally, as I will fay, 
that theſe two peculiarities happen to be 
united in that breed of animals which has 
been brought forward to notice; we ought, 
by the ſame mode of reaſoning, to infer, 

that that quality of fattening eaſily, is as 
neceſſarily connected with coarſeneſs of 
wool, or lightneſs of fleece, or any other 
uſeleſs or hurtfal peculiarity, if it ſhould ſo 
happen that the favourite breed chanced 
to have coarſe wool, or a thin fleece, &c. 
The conſequence of this concluſion would 
be, that every man who wiſhed to improve 
the carcaſe of his ſheep, would turn away 
from every breed of ſheep that carried fine 
wool or a cloſe fleece, as he now does from 
thoſe breeds that have long legs, or what 
is deemed in other reſpects, 1 improper ſhapes; 
and fine-woolled ſheep, carrying cloſe fleeces, 
would come to be entirely neglected. But 
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if, inſtead of this prevention, he ſhould be 
convinced, that it might be very poſſible to 
find a ſheep that would have a tendency to 
fatten kindly among thoſe breeds that carry 
very fine wool and cloſe fleeces ; he would 
be as anxious to ſelect from theſe breeds, 
as from others; and probably as ſucceſsful 
too, if he had ſet out at the ſame time, with 
the man who began to ſclect from the 
coarſe breed. I am, myſelf, perfectly ſa- 
tisfied, from a variety of facts that have 
fallen under my own obſervation, which 
would fill a volume nearly to enumerate, 


that fine wool, for example, is neither ne- 


ceſſarily connected with thinneſs of pile, 

the Spaniſh. ſheep carry the cloſeſt pile of 
fleece yet known in this country) with 
ſhortneſs of ſtaple (I once had a fleece of 
wool, that meaſured 17 inches and half, 
which was finer than the beſt Spaniſh-wool 
I could buy in London, and extremely loft) 
with tenderneſs of conſtitution, with a ten- 
dency to fatten ſlowly, or with any one 
quality that can be named, though it may 
be accidentally connected with theſe : And 
IJ have not a doubt, but when the eyes of 
mankind in general ſhall be opened, ſo as 
to 
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to admit of their examining the facts that 
fall under their notice, without prejudice, 


they will be able, in time, to ſelect breeds 
that ſhall be diſtinguiſhed not only for one 


valuable peculiarity, to the excluſion of all 


others, but even to obtain that valuable pe- 
culiarity conjoined with moſt, if not all the 


other peculiarities that can be deſired. 


That period is, I tear, ſtill at a . 


; diſtance. 


But, if theſe 3 hall tend in any 


| n to call the public attention to this 
ſubject, whether with a deſire to refute or 


to confirm theſe remarks, it will equally i 
anſwer the end in view, which. is to re- 
move hurtful prejudices, and to diſcover 

the truth. He who does ſo, is on my ſide, 
alike if he refutes by juſt reaſoning, from 


well-eſtabliſhed facts, as if he confirms 
theſe remarks. n | Ce Ts 
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The SecneTarY of the Bath and Weſt of 
I 5 to Dr. e = | 


HE Secichary of the Bath and Weſt 


* of- England Society, begs leave, in 


the moſt reſpectful manner, to convey to 
Dr. ANDERSON, ſome few remarks and 
queries, which aroſe in the Committee, re- 


ſpecting his excellent paper on Wool- 
bearing Animals. In general, as might 
be fairly expected, this paper was much 


approved; but doubts ariſing on two or 
three ſentences, they will be ſet done ' 
order, and the Doctor will greatly oblige, 
by g giving them a reconſideration and re- 
ly as early as ſhall be convenient to : 
him. N 


a If, « And is it not alſo a fact, thn; 


though it be now proved to demonſtra- 
5 « gion, by repeated experiments, that the 
4 wool of ſheep brought from Spain does 


4 not degenerate in Britain, there has 


b been till this hour, 20 attempt made to 
obtain a ſingle individual of the ng. breed 
6 Y. ſoeep from cane EE 


2 Query 
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* Query from the Committee. On what 
experiment or experiments is this fat, 
V it be one, founded ? 
S From the ſame. Has not the attempt 
been made by the king, and ſucceeded ? 
Or, at any rate, are not the rams ſe- 
lefted and ſent to him by the Marchio- 
neſs Del Campo, to be confi dered as 
the beſt ? 
2dly, Nor is there a "I fact, that 
ever has been diſcovered, which gives 
the ſmalleſt countenance to the gene- 
rally received opinion, that heat tends 
either to make the fleece thinner in | 
pile, or to encourage the growth of | | 
„ hairs among it. Far leſs that it ope- * 
4 rates, as M. Burrox and his followers q 
« aſſert, in producing permanent changes 
* on the deſcendants of animals +." 
N Query from the Committee. I. this bal 
a clear caſe? Do not our ſheep ſent i 1 if; | 
to and hept at the W W rather . 4. 
prove the contrary ? 
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ANSWER to the SECRETARY. 


| Dean Sin, Saturday, Feb. 25th, i 795 


THAN K you for your very kind letter 
of the 13th inſtant, which only came 


Th to hand on "Thurſday laſt; 1 embrace the 


firſt poſt for acknowledging that favour, 


and of giving anſwers to the queries your 
Committee hone, done me tae honour to 


propoſe. 125 5 
iff, A variety of experiments have ö 


been made with the Spaniſh breed of 
| ſheep, for three years paſt, by many of 
the members of the Society of Britiſh 
Wool. I have ſeen many ſpecimens of 
the wool of both parents, and of the pro- 5 
| geny, which have been compared o 
gether, by the members of the Commit- 
tee and others; and in no inſtance, has 
it ever been obſerved, that the wool of 
the progeny, where the breed was pure, 
was e than the average of the pa- 
rents. 


Of the effects of croſſing, and 


other 
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other peculiarities, affecting the wool in 
particular caſes, I have not time to ſpeak ; 


I ſhall only obſerve, that, in general, the 


Spaniſh ſheep that have come to Scotland 
have not been found to thrive, being li- 


able to many diſeaſes, eſpecially the Ba- 
rot. Vou are aware that bad health 


affects the quality of the wool, in a very 
remarkable degree, in ſome caſes. 
2dly, The king has certainly got ſheep 


from Spain, as bs the Society for Bri- 
tiſh wool. But do the gentlemen of the 
Committee believe, that Mr. BAKEWELL, 
or any other eminent breeder, would have 
thought he could have obtained the very 
beſt kinds of Britiſh beaſts, by getting the 
Ducheſs of * * * * ®, or any other Du- 
cheſs or Duke in the kingdom, to order 
her or his ſteward to buy the beſt, and 
ſend them to him? Such are not the ſteps 
required to make improvements of this 
kind. Do we not all know, that every 
perſon of high rank is liable to be impol- 


ed upon by their ſervants and dependants, 
in almoſt every thing? And what would 


have been the conſequence, if the ſteward 
„„ 
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had wiſhed to fruſtrate the liberal inten- 
tions of his miſtreſs? No precautions 


have been adopted to guard againſt this. 
We know, that the fineſt woolled Spaniſh 
ſheep have not been ſent, becauſe finer 
| Spaniſh wool can be bought than any of 


them carried. And I have very great rea- 
ſon to believe, from the information of 
perſons who have ſeen the flocks in Spain, 
that there are fine woolled ſheep in Spain, 


much r in rye; to any we have 


got *. 
3dly, If any of the gentlemen of the 


Committee knows of any well-anhantieated . 
fact, which proves that the fleece degene= 
rates, as ſpecified, in the Weſt-Indies, I ſhall 


be glad to be informed of it. I know of 


none, though I know it has been aſſerted ten 
thouſand times, by perſons who never had 


adverted to the fact; before 1 did advert 


.:wh,1 myſelf believed it firmly ; ſince I in- 
veſti gated the caſe with attention, T have 


* F or the precautions Pee” Wa to be n in na fs 


5 lecting ſheep of the beſt ſort, ſee Account of Ruſhan | 


theep, Appendix fifth, 
been 
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been obliged to abandon that opinion “. 
When the gentlemen of the Committee ad- 


vert 


* It is very eaſy to account for the origin of this popu- 


lar opinion. Wool is not an object of attention to any per- 
fon in the Weſt Indies; it cannot be there manufactured, 
and there are no uſes to which they can apply it in its un- 
manufactured ſtate, of courſe, the fleece of the ſheep is 
entirely neglected, and in that ſtate the wool of European 


| ſheep when carried thither will not be ſhorn, but will be 
| ſuffered to looſen from the ſkin, and drop off of itſelf, 
the conſequence-of which will be, that if there were any 
kemps among the wool, which is very often the caſe, 
theſe hairs will remain fixed in the ſkin while the wool 


falls off; in which ſtate the animal is perfectly bare of wv, 


and in its ſtead, the body is ſeen to be covered with a thin 
eoat of long Coarſe ſtraggling hairs only.— This fact be- 


ing ſeveral times obſerved, is more than ſufficient to give 


Tiſe to an opinion, that all ſheep which come from this 


country, have the wool transformed into hair, and this 
will naturally be aſcribed to the influence of the climate, 


1 though nothing can be more certain than that the ſame 


phenomenon would take place in Britain. In fact, it 
does take place every year in Shetland, where the prac- 


tice of ſheering their ſheep does not prevail. So much : 
for the individual ſheep, that have been ſent out from 


this country. 
With regard to the deſcendants of theſe Dave. as «the 


few ſheep that go from this country are ſuffered to run 
at large among the native ſheep, they of courſe will in- 
tercopulate with them, o that the progeny will be; a mon- 
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vert to the numberleſs opinions that are 


readily admitted, without proof, as facts 
reſpecting wool and ſheep in Britain, they 
will not be ſurpriſed at this opinion reſpect- 
ing ſheep in the Weſt- Indies, being ad- 


mitted. I have been in the cuſtom, for 


many years paſt, of admitting no aſſertion, 


on ſubjects of this ſort, without proofs ; 
and in ſearching for proofs on this head, I 
have found a great number cf facts, that 
have obliged me to abandon my former 
opinion. No opinion is more univerſal in 
the Weſt-Indies, than that the ſheep which 
are deemed the native breed of the iſland of 
Jamaica, carry uo wool at all, but hair only. 
T had an opportunity, I think, of ſending 
to you a ſpecimen of the natural fleece of 

one of thoſe ſheep, which conſiſts, for the 

"on part, of wool, perhaps ener (un- 


grel race, approaching to the nature of the native es. 85 
— T heſe being once more croſſed, will approach nearer 

to their nature, and ſo on, till, in a ſhort time, they will 
be in no reſpec diſtinguiſhable from the native ſneep.— 


Here, then, is a pure metamorphoſis of the kind—but it 


is a change which has no dependance on climate.---The 
ſame thing muſt have happened, under ſimilar circum- 
ſtances, in Siberia or r Lapland, Juſt as much as in N 


maica. 
doubtedly 7 
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doubtedly ſofter) than the beſt Spaniſh 
wool. e e 
Pleaſe to accept of theſe haſty notices in 
good part, and ye me to be, with * 
ſincerity, | 


Dear Sir, 


| Yourobliged 5 _ 


JAMES ANDERSON, 
Mr In. Matthews. 
U3 ADDITIONS. 
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ADDITIONS 


Made 2 the above, i in the year I 797. 
go the paper above was written, 


two valuable animals of the wool-bear- 


ing claſs have come to my knowledge, with 


Which Iwas then entirely unacquainted 
one of theſe is the Jamaica breed of ſheep, 
= concerning which, I have mentioned the na- 

ture of its hair at page 240, in putting this 
edition to the preſs. The ſheep itſelf was. 


diſcovered in Britain, by Sir Joſeph Banks, 
Bart. who favoured me with the following 


account, in a letter, dated Nov. 1794. Sir 
Joſeph had occaſion to viſit an acquaint- 
ance, immediately on that gentleman's re- 
turn from Jamaica, and in walking upon 

ö the lawn, before dinner, he ſaw a ſheep of a 
very unuſual appearance. — He aſked what 


ſort of a ſheep it was, and was told it was 


one of the native Jamaica ſheep, which had 
been put on board for live ſtock, but hav- 
ing had a quick paſſage, its life had been 
ſaved. Sir Joſeph, who had honoured me 
with ſome communications reſpecting wool 
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juſt before that, expreſſed a deſire to ſee its 
wool. Wool! ſaid the gentleman, it car- 
ries no wool, but only hair.— Well, faid Sir 
Joſeph, let me ſee the nature of its fleece, 
whatever it be.—On that the gentle- 
man called the ſheep, which, being quite 
tame, came up to him. He then plucked 


a lock between his finger and thumb from 


the back of the ſheep, and looking at it for 
ſome time, he exclaimed, with ſome degree 
of aſtoniſhment—here is actually ſome 
| wool, and until this moment I never did 
believe that theſe ſheep carried the ſmalleſt 
portion of wool whatever, though I have 
ſeen great numbers of them daily for many 
years paſt! Sir Joſeph examined it alſo, | 
and ſent the lock, exactly as it was 
pulled, knowing I ſhould deem it a great 
curioſity. The lock conſiſted of hair 
of the kind above deſcribed, and of 
more than an equal quantity of wool 
of a ſingularly fine quality ; being much 
| finer than any Spaniſh woo] 1 ever ſaw, 
and as ſoft as filk.—At that time it was 
about an inch long, and by the uſual 
ſhearing time, I ſuppoſe it might have at- 


tained nearly to two inches in length; 
| W 
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and as the hair could be eaſily ſeparated 
from the wool, ſeeing it is uniformly 
about half an inch longer, I have no doubt 


but the fleece of this animal would be of 
as great value as the beſt fleeces that have 
been ever reared in this iſland; as the wool 


appeared to me to be equally ſoft with 
Vigonia wool, which frequently ſells here, 


when clean picked, at the rate of one gui- 
nea per pound, —and it has the advantage 
over that, in being of a pure white; ſo 
that it admits of being g dyed of any colour. 
0 conſider this breed of ſheep, therefore, 
as a very proper object for experiment. 


Tt has been, in general, believed, that the | 


breed of ſheep juſt now deſcribed, which 
are found in Jamaica, are the very fame | 
ſort with thoſe in England, which have de- 
generated from their original ſtate, in con- 
ſequence of the influence of the climate, 
which is faid to convert the Engliſh wool | 
into hair,—and it has been e ſeriouſly 
affirmed to me, by reſpectable perſons, that 
there could be no doubt of the fact, that 
; Engliſh ſheep are invariably transformed . 


into that kind of animal after being a few 


months in Jamaica. Thad been, how- 


ever, 
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ever, aſſured by Dr. Wright, who was an 


attentive naturaliſt, and had lived many 


years in Jamaica, that they were a diſtinct 
breed. But had I never heard any ſurmiſe 


of that ſort, nor been able to account for 


the prevalence of that opinion in any 


way, the fact above ſtated puts the mat- 
der beyond a doubt. No ſheep that are 
reared in this iſland, ever carried a hair of 
the kind which | is natural to that ſheep; 
nor have we any wool that can admit of 


being compared with it, in point of fine- 
wig We have never, in ſhort, ſeen any 


' wool of the ſame ſort in this iſland ; and 
that breed of ſheep ſeems to be more near- 
ly alli 4 to the Argali of Pallas, than to 


any other breed of ſhow hitherto deſcrib- 


ed. None of the breeds of ſheep reared 


=” this iſland, approach to it in the ſmalleſt 


| degr ee. It is curious to obſerve that the 
58 Derr of this animal is much coarſer, and! its ; 
wool much finer, than can be found on -: 
any of the ſheep reared in Britain; fo that, 
by the vulgar hypotheſis, it would ſeem 
- that the climate produced two effects on 
the ſame animal at the ſame time, dir et. 


* the reverſe of each other! 


The 
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The other valuable wool-bearing ani- 
mal of which I have received notice, is 
what has been conjectured by Dr. Ander- 

ſon, of Madras, with much ſeeming pro- 
bability, to have been the animal which 
gave riſe to the famous Argonautic expe- 
dition, as the wool of it may, in the ſtrict- 
eſt propriety, be denominated the Gol DEN 
FLEECB. Hitherto it has been, in gene- 
ral, ſuppoſed that the epithet golden was 
applied to the fleece of Colchis, merely al- 
legorically, in alluſion to its value; but, 
from the ſpecimen ſent to me, it may be 
literally and truly called ſuch; for I never 
ſaw any natural animal production, which 
| ſo nearly aſſumed the appearance of gold 
as that does. A bit of the ſkin, about he 
fize of the palm of the hand, with the 
wool. adhering to it, was brought to Dr. 
Anderſon, by a Sepoy, who bad been em- 
ployed in a military expedition to the 
northern parts of India, and all the ac- 
count he could give of it was, that it 
was part of the 5 that bad been ob- 
tained after the overthrow of one of the 
chiefs in thoſe regions. A part of this 
Dr. Anderſon ſent to me, and it is now in 


my 5 
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my poſſeſſion. The pile is ſoft and fine; 


its colour is a bright yellow, of the co- 
Jour of gold, and it has a gloſs luſtrous as 
ſilk. In length, it is about nine inches ; 


nor 1s it frizzed up, like moſt kinds of 
wool, but hangs down with a gentle wave, 


tending to a kind of ſpiral curl upon it, 


very much reſembling the wool of the 
Angora goat in every reſpect, except the 


colour. It is evidently not dyed, for not 


only is the bit of ſkin to which the wool 


adheres of 1ts native colour, but there 1s 
plainly perceptible, a ſmall variation in 
the tint, between the roots and the points 


of the wool, the roots being rather the 
lighter of the two, which would not have | 


been the caſe, if it had been dyed. 


even in the preſent {tate of arts, a manu- 


facturer gave it as his opinion, that it was 
1 dee of ſo great value; that he would 


purchaſe it, if it could be procured, at an 


exceedingly high price :—but if we look 
| backward to A diſtant periods when 


ilk was not at all known 3 in Europe, and 


x. when 


"WM 
ſhort, the beauty of this lock i is ſuch e 
have attracted, in a very high 4 egree, PAS 


admiration of all who vs: ſeen it — and 


n 1 8 on 2 1 car —_ s 2 the” + - 
Da a eo — 7332 = - - . >? : _—_— : — — . 2 = 
f : wy * * Ps * 2 Ms — 2 : — — —— 3 r = ge 
*— . > -. — * < : n > Ke. = — 5 
Ar 8 _ — — — 


nf F 3. as 
RE 3.4 
— * Ps 


— — 
+ A — 


7 
4 
43 ] 
I 
| 11. 
1 
| 
ö 
' 
14 
* 
TY 
£ | 
"28 Y 
1 
1 
** 1 
Y5 
214 
4 
5 1 
11 
4 
h { 
. 
1 
. 
Wy 
19 
* 
3 
4 


ä — 


rr * 


288 DIS QU ISITIONS ON 


when the art of dying was but in its in- 
fancy, we can eafily conceive, that the 
value of an article of this kind would be 
deemed ineſtimable. 1 
We have to regret that ſo little is known 
of the animal which produces this fine 
fleece. —All that is as yet done, is, to aſ- 
certain that ſuch an animal does actually 
_ exiſt; and that, of courſe, it is not beyond 
the bounds of poſſibility to diſcover it. In 
that enquiry, Dr. Anderſon, at Madras, Co 
engaged at preſent, and no man, from 
the great range of his correſpondence, 
the univerſality of his acquaintance, and 
the reſpectability of his character in India, 


is ſo likely to ſucceed in the diſcovery of 5 


it as himſelf: Nor is any one ſo likely to 
procure the living animal, if it ſhould be 
diſcovered. But ſuch animals, if obtain- 
ed, ought not to be delivered up as toys to 
princes, or their dependants, to play with. 
Since the fact is now undeniably eſta- 
| bliſhed, that there are various breeds of the 
ſame ſpecies of animals, which differ radi- 
cally from each other, and preſerve theſe D 
diſtinct characteriſtics under every change 
of climate or management, while the 


blood 
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blood continues uncontaminated ; and fince 
we find that theſe variations reſpecting the 
fleece, or external coat of hair, are ſo very 
great as has been above made evident, we 
have reaſon to believe, that the variations 
which may take place between different 
breeds of the ſame ſpecies of animal, re- 
ſpecting their other qualities may be 
equally great and ſtriking as thoſe which 
regard the fleece; it ee eb ves us 
to advert to all the peculiarities of every 
different breed or variety of animals, 
with much more care than we ever yet 
have been accuſtomed to do, if we with 
to carry our improvements to the higheſt 
degree of poſſible perfection. This opens 
up a tract for enquiry, that 1 is as yet en- 
| tirely unexplored ; for, ſo long as an idea 
5 prevailed that the different varieties of 
the ſame ſpecies of animals were merely 
caſual deviations from the ſame parent 
ſtock, theſe accidental variations muſt 
ade been conſidered as of a nature ſo 
"I fleeting and periſhable, as not to be worth 
i the pain of accurate inveſtigation. 
In n conſequence of this. mode of reaſon- 
ing , the real qualities of the different 


kinds 
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kinds of wool and hair, produced by dif- 


ferent breeds of ſheep, have ſcarcely been 
at all adverted to, becauſe, where a varia- 
tion was perceived, it was attributed to 


chmate, food, &c.—and not to the nature 
of the breed. Hence it was inferred, 


that under the ſame temperature, and with 
| the ſame food long enough continued, all 
the varieties ol be nearly the . ſame. 
By a ſimilar mode of reafoning, we have 
acquired the habit of thinking the other 
qualities of all the varieties of any one 
claſs of animals are actually the ſame; and 
| that if they appear at times to differ, this 
is owing to the operation of accidental cir- 
elſes only: : of courſe, we have been 5 
equally careleſs in obſerving the other qua- 
Ilties as that of the wool, i that many of 
— olhate peculiarities have totally eſcaped our 
notice.! ſhall beg leave here to give ſome 
hints reſpecting . e to forward . 
this ſpecies of inveſtigation: 


The. /ize of , like the qualities of : 


: the wool, have been ſuppoſed accidental 

1 —That this is not the caſe, admits of clear 
proof. None of the creatures we rear, 
are ſo much under our management, or ſo 


univerſally 


| f 
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univerſally ſubjected to our obſervation, as 
the dog; nor are there a greater diverſity 
of breeds to be found in any ſpecies of 
creature.—In reſpect of ſize, in particular, 
this is very remarkable, for the ſmalleſt 
lap dog, when compared with the largeſt 
ſized W is not, perhaps, one twen- 
tieth part of its bulk. And that this is 
not owing to the fullneſs of feeding, is 
very evident, ſeeing that theſe ſmall dogs 
are in general much better fed, and more 
highly pampered than thoſe of the largeſt 
ſize. Hence we are led to conclude, that 
there are varieties of the ſame ſpecies 
which are radically different in point of . 
ze, and which cannot be made to ap- 
proach to each other, by any mode of 
management whatever, where the blood 
| is unmixed. 
The ſame thing 3 18 ; obſervable in other N 
animals. The breed of cattle peculiar to 
the highlands of Scotland, may be made as 
fat as the Holderneſs breed; the Shet- 
land breed of horſes as tlie large black 
dray-horſes 3 in England, and the Chineſe 
hog as the Berkſhire pig; but no manage- f 
ment can bring theſe alt brooks. to 955 : 
8 8 0 the 
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the others, i in point of ſize, when equally 
well fed. Obſerve, I do not ſay, that full 
feeding will not raiſe the ſize; for it is an 
undoubted fact, that every animal when 
well fed, will riſe to a larger ſize than 
where it is not well fed ; but this rule ap- 
phes equally. toall animals, to the larger as 
well as the ſmaller, ſo that if equally well 
or ill fed, they will ſtill e their 
diſtinctive ſize. 

Different breeds of the ſame ſeries vary 
from each other alſo in reſpect to ſhape. 
. The pug- dog, the ſpaniel, the greyhound, 
the maſtiff, are all diſtinguiſhable from 
each other in point of ſhape, by the ſlighteſt 
glance of the eye; nor can any manage- 
ment tend to confound them, if the 3 

are preſerved unadulterated. So is the De- 
vonſhire, the Lancaſhire, the Holderneſs, 
the Kiloe cattle; the Shetland, the Lanark- 
| ſhire, the Suffolk, the Leiceſterſhire ſheep; 
the Swediſh, the Holſtein, the Spanith, 
he Arabian horſes ; each of which can be 
recogniſed by a glance of the eye, when 
hs compared. with the others ; and cher are 
all equally permanent. . 


: Different 
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Different breeds vary from each other 
alſo, to an aſtoniſhing degree, in reſpect 


to their propenſity to increaſe in corpu- 


lency by abundant feeding. No art can 
ever bring the grey-hound to be as full of 


fleſh as a breed of lap-dogs (I believe 


they are called ſhock-dogs) which have 
a propenſity to fatten more than any 


others ;—and, it is not a little remarkable, 
that ſome of the leaneſt kind of dogs, eat 

the moſt food of any, in proportion to : 
their ſize, It has been often remarked, 


that a grey-hound is the moſt voracious 
of all dogs, and that a maſtiff, in propor- 


tion to its ſize, eats very little, though it f 
may very eaſily be fattened. The blood- 


horſe and the alderney-cow, can never be 
made ſo fat as many other varieties of 
their ſpecies. 
Theſe obſervations lead to very impor- 
: tat concluſions, to the farmer ; for if ſuch 
i remarkable diverſities be occaſioned mere 


f ly by the breed, it behoves him to be ex- 5 
ceedingly attentive to this article, and to 
inveſtigate, with the moſt careful impar- 
tiality, the peculiarities which eſſentially 


: diſcriminate one breed from another ; to 
= X confider | 
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conſider each peculiarity of every breed, 
individually and ſeparately, and not to 
blend' them in the groſs, -as has hitherto 
been done. It would lead me much far- 


ther than I at preſent chooſe to go, were 


I to enter minutely into this ſubject my 


object is not at preſent to teach others, 

but merely to put them into a train of in- 
ſtructing themſelves; and, with that view, 
I ſhall merely g glance at a few other cir- 


cumſtances, before 1 put. an end to this 
Eſſay. 


It is not the ce -6f food, that . 


will produce a large breed of animals in 

any place, though the want of food will 
every where ſtint them in ſize. Hence 
: we are not to conclude, that wherever a 

ſmall breed of any domeſtic animal pre- 
vails, it muſt be a poor barren country. — 
If the animals be fat, it is a proof they 

| have abundance of food, whatever be their | 
fize—though if they be thin, it is not a 
proof that they are in want of food. The 


Shetland poney is of a ſize as ſmall as 


that of the iſland of Tiree ; ; but the firſt 


is a plump ſtrong- made animal, that is 


almoſt continually fat, the laſt is a thin 
1 „„ puny 
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puny creature, that looks always ſtarved, 
though its native food 1 is richer. In like 


manner, the Alderney-cow is a hard-bon- 
ed, hungry, ſtarved-like creature, when 


even on the beſt of graſs. The Kiloe i 15 
not much higher in ſtature, but it is a 


| burly looking creature, compared with 


the other, es has a tendency to fatten | 
kindly wherever i it has food enough. The 


Hrſt 1 is a native of a fine climate ad good 


ſoil ; the laſt ; is found in an ungenial re- 


gion, and very unfertile country. 
From theſe conſiderations, it will ap- 
pear, that ſeveral of the queſtions which 


have been keenly agitated among warm 
diſputants, for many years paſt, * not ad- 


mit of a ſolution in the way they have 


contended for. One party, for example, 
maintains that it is more advantageous to 
rear large than ſmall beaſts; and, in con- 
firmation, he produces a fact, by which it. * 
appears, that in that particular caſe, the 
large beaſts were, in truth, the moſt pro- 


table of the two. Another, on the con- 
trary, maintains, that ſmall beaſts are uni- 


verſally more profitable than large, and 


ſtates a fact, which proves clearly, that 
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the ſmall breed was indeed more benefi- 


cial than the large. They may be both 


right as to the particular facts alleged, 


and both wrong as to the general conclu- 


ſion. It is not the ſize, but the other pe- 
culiarities of the individual breeds that 
influence this queſtion; ſeeing two breeds, 
of equal ſize, may poſſeſs properties ex- 
tremely diflimilar. 
groundleſs prejudice, either to approve or 


It is, therefore, a 


to condemn a particular breed, from ad- 


verting to its ſize only; of courſe, we 
ought to reject none from the particular 
: e of its qualities, above recom- 
| ded: For this reaſon, the Muſk ox, of 
 Hudfon's Bay, which is rather ſmall ; the 
Biſon of Louiſſania, which is of a larger | 
5 ſize, and ſtrong, both of which * 
kindly; - the Alderney- cow, which 1s 
alſo ſmall, but valuable on account of its 
50 milk; and the Arnee, of Hindoſtan, Which 
is by far the largeſt of the cattle- tribe yet 
known, ſhould 607 of them have their 
reſpective peculiarities diſtinctly aſcer- 


tained. „ 
Of all the e of the Bos tribe, : 
the Arnee 1s, doubtleſs, the largeſt yet 
known; 5 
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known; and although largeneſs of fize 
be not in itſelf a quality that ought to re- 
commend an animal to favour ; . e 

where it is to be ſuffered to graze upon 
the meadows, where the cxothitant weight 
of the creature may be ſometimes 51177 
ful; yet, there may ariſe occaſions, in 


which great bodily ſtrength may be of 


5 ragulat 1 utility: and as it is ; poſſible to feed 


5 beaſts always 1 in the houſe, ſhould the ani- 


| mal be in other reſpects defirable, the da- 
mage that might be done by its weight 


in r eee may be thus entirely a. 


ed. This creature, when tamed, is gen- 


tle, and very ſuſceptible of being rained. 
to any purpoſe that may be wanted; but, 


with its other qualities, we are very little 


acquainted. It is known in the higher 
parts of India, where it is uſed as a beaſt 


of parade, nearly in the fame manner as 


N the Elephant, to which, in point of ſize, 
it more nearly approaches, than, perhaps, 


any other animal, that is yet known to us, 


. chanced accidentally, to gather from 5 


the following incident: 


Mr. William Haig, while firſt lieute- 


nant on board the Hawkelbery Eaſt In- 


X.23 diaman, 
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diaman, then in the river of Ganges, 
about fifty miles below Calcutta, obſerved 


an animal in the river, alive, but floating 
| towards the ſea, carried down by the cur- 
rent; a boat was immediately put off, 
and the creature ſecured by means of a 
rope thrown over its horns, and towed 
towards the ſhip. They were furprized 
at the largeneſs of the ſize of the animal; 
and being juſt come into the river, from 
Europe, it was accounted a glorious prize, 
and inſtantly ſlaughtered, for the ſake of | 
_ Freſh proviſions. "It was found to be a 
bullock of only two years old, yet when 


cut up, the four quarters weighed full 
1450 pounds. From this atom we can- 
not ſuppoſe, that a beaſt of this kind, of 
full ſtature, and completely fatted, would 
weigh leſs than 4500 pounds; for we 


| n that a lean bullock, of two years old, 
will not amount to one-third part of the ; 


weight that the ſame animal would have 


attained at nine years of age, when fully | 


fatted ; and as this creature muſt, in all 


probability, have been carried down the 
river for, perhaps, a thouſand miles, before : 
it was catched hone | of theſe cattle, that 


1 have 


T have heard of, being bred ier than 
Plaſſy) we muſt pros that it would be 1 
very much emaciated; yet all on board | 
the ſhip thought it excellent eating. As - 
the head, feet, ſkin, entrails, and tallow, 
of a fatted animal, weigh very little leſs | 
than the four quarters, we ſhall ſee rea- | 
ſon to believe that ſome of theſe, when | 
alive, may be found, which will not =. 
| leſs than from 80 to 90 cwt. upwards of 
four ton weight! ſo that it muſt be a very 
ſtately creature. They are ſaid to be 4 
ſometimes eleven or twelve feet i in height. 
The horns of this breed of cattle W 
richt upwards, nearly in the ſame plane 
with the face. At firſt they ſpread out- 1 j 
ward, but as the creature grows older, i 
they gradually bend ue; till at laſt 
they form nearly a circle, of a large ſize. 
1 faw an Indian painting, in the poſſeflion 
of Gilbert Innes, eſq. of Stow, in Edin- 
burgh, repreſenting a fight between an 
N elephant and two tigers; a Kind of enter- 
tainment, Jometimies given by the gran- 
dees of India, for the amuſement of | 
the public. In this painting many people 1 
were preſent; ſome elephants were thers 
alfo, under the care of attendants, T9 
3 three 
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between the noſtrils. ; 
plainly a domeſticated animal, and its ap- 
pearance is of the moſt gentle and inoffen- 


| five kind. 
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three of theſe cattle were there ſeen alſo 
ſtanding quietly, under the charge of their 
Y henry, who were mounted upon them, 
nearly as the cornac 1s upon an elephant; 
nor were they repreſented as much, if at 
all, inferior in ſize to that monſtrous ani- 


mal.—The colour was uniformly black, 
except a tuft of red, or rather flame-co- 


loured hair, pretty long, ou the top of the 
forehead, exactly ee the horns. It 


was guided by a rein faſtened to the griſtle 
It is therefore 


The Biſon, or, as it 18 commonly called, 


. che Buffaloe of Louiſiania, is alſo a beaſt 
of a large ſize, and great bodily ſtrength, 
and has a propenſity to fatten kindly. It 
was not known that it could be very eaſily - 
: domeſticated till of late; but I find, among 
other peculiarities reſpecting this creature, 5 


mentioned i in the Seventh Volume of the 


Bath Society papers, written by a Mr. | 


Turnbull, a very ſingular and eaſy method 
of catching them, which appears to be well 


5 known t to the inhabitants of the back ſet- 


tlements 
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tlements in America, who often go out to 
hunt the Buffaloe. He ſtates, that if a 
female who has a ſucking calf at her foot, 
chances to be killed, the calf never leaves 
its dam, even when the hunter comes up, 
but ſtands quietly by, and follows the body 
of 1 its mother wherever it 1s carried, were 
it even into the heart of a city; and as the 
calf is eaſily tamed when once got into 
hand, it ſeems to be often N in the 
back ſettlements, asa domeſtic animal. The 
writer of that paper does not there ſpecify 
any of its other qualities, but its ſtrength 
alone, which, he ſays, is much greater tun 
that of the European ox, 3 its ſtep 
longer, on which account he ſtrongly re- 
commends it as a beaſt of draught. 
The Zebu breed of cattle las been alſo 
imported into this country, I find, from 
India, by ſeveral gentlemen, and is found to 
thrive here, and to breed perfectly well, fo 
that it is probable, its qualities will come 
in time to be accurately 5ſcertained. In 
regard to one particular, both theſe breeds 
poſſeſs a peculiarity, that is well known to 
be totally diſtinct from any of the breeds " 
5 cattle that are natives of this country. The 


2 peculiarity 
4 
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peculiarity which diſtinguiſhes the Biſon 
from other varieties of the Bos tribe, is a large 
hump upon the ſhoulder, which when cut 
up, is found to afford a fleſh that is of a 
quality totally diſtin from that of any other 
part of the body, and is univerſally eſteemed 
much more delicate eating. The Zebu 
is alſo diſtinguiſhed from other creatures of 
the ſame genus, by a particular kind of 
excreſcence, that riſes from the ſhoulder 
alſo, but in a manner totally different from 
that of the Biſon; and the quality of the 


fleſh of this excreſcence (which is of a 


conſiderable fize) is different from any meat 
furniſhed by our cattle, and differs alſo 
from that of the Biſon. This is deemed 
ſuch a peculiar delicacy, that I have often 
heard gentlemen who have been uſed to it 
in India, fay, they found all the meat in this 
country, harſh to their palate, fo that they 
could with difficulty bring themſelves to 
eat of i it. l is not impoſſible but the meat 
in the other parts of the body may alſo 
differ conſiderably from our's, and from each 
other. The ſkin alſo of theſe animals 
may be found, upon trial, to be poſſeſſed of 


Properties that may render it highly va- 
| uable 


'F 
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luable in manufactures ; particularly that 


of the Arnee, which is probably, in many 
reſpects, different from that of the ſmaller 
animals of the ſame genus. Tt is certain, 


that the Indians make of the ſkin of the 


Biſon, manufactured in their manner, a kind 


of leather, that is ſoft, tough, and very 


light, of which they form a kind of jer- 


kin, or a ſhield, perfectly capable of re- 
5 ſiſting the force of an arrow. Whether 
this quality depends upon the nature of the 9 
ſkin, or on the mode of manufacturing it, a 


remains to be aſcertained. 


I chall juſt add one other hint reſpeQing : 
varieties of animals of the fame ſpecies, 
” with a view. to lead to an inveſtigation, : 

that never has yet, that I know of, been 
the ſubject of elucidation. We have ſeen 

| above, that different varieties of the ſame 
ſpecies poſſeſs certain permanent and 
diſtinct peculiarities, that cannot be altered 
but by an intermixture of blood. Thoſe 
4 peculiarities that I have taken notice of 
above, reſpe&chiefly external circumſtances, 


which are very obvious to the ſenſes — 


There are other peculiarities, however, of 
a more obſcure nature, if J may be allowed 
to 
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to adopt that expreſſion, which, though 


equally uſeful, are not ſo eaſily aſcertained 
by ſenſible marks which admit of accurate 
comparative trial, but which are till eafily 


recogniſed, when you take two breeds that 


differ very much from each other. —Of | 
this nature, is what i is called hardineſs, or 
perſevering firmneſs under fatigue, often 
called ſpirit—as contraited to that lluggiſh 
want of mental and muſcular exertion, 
which is called / o/tneſs in horſes; the 
bleod- horſe, for example, and ſome other 
noted breeds of active horſes, compared 
; with the large black dray- horſe. Of a na- f 
ture equally obſcure, though, I am ſatisfied 
too, equally diſtinct from each other, is the 
taſte and flavour of the fleſh of different 
: breeds of the ſame kind of animal, though 
this circumſtance does not ſeem as yet ever 
to have attracted the public attention in 
the ſmalleſt degree. Every perſon knows, 
however, that there is an exceedingly great 
difference between the delicacy of the meat 
he eats at different times; but as it is well 
known that the flavour of meat may be 
affected by circumſtances that are totally : 


unconnected with the breed, ſuch as, in 


ſome | 
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ſome kind of animals, the age at which 
they have been killed, or the nature of the 


food upon which they have been fed, or 
the time the meat has been kept after it 

has been ſlaughtered ; and as no pains is, in 
general, taken to diſcriminate how far either 


of theſe circumſtances have tended to ope- 


rate in the particular caſe in queſtion, each 
individual feels himſelf, in general, diſpoſed 
| haſtily to conclude, that the particular cir- 
cumſtance which he chances to have fixed 
upon as obnoxious, or the reverſe, has o- 
caſioned the good or the bad flavour he 
perceives. Is his mutton peculiarly delicate 
Tone man immediately concludes, it muſt 
have been fed upon heath, which gives 1 
the high flavour. If bad, it has been fed 
upon turnips; or it is, perhaps, the age 

or the ſize or any other circumſtance that 
may chance to operate upon his 1 imagination 

at the time—but he ſeldom thinks of aſcer- 


_ taining with the neceſſary degree of preci- 


ſion, whether this be the fact or not. 1 
myſelf know, for a certainty, that 1 have. 

heard things of this nature repeatedly men- 
tioned as facts that were inconteſtible, T 
5 Which I knew at the time to be totally dif- 


ferent 
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ferent from what was aſſerted, when it 


would have been very idle, or very rude in 


me to have conteſted it: neither have I 
myſelf had opportunities of aſcertaining. the 


fact referrible to this head with the neceſ- 
fary preciſion to be able to lay down any 


rules that can be relied upon. My obſerva- 


tions go no farther than to furniſh me with 
' reaſons for doubting ; but they have been 


long enough continued to authorize me to 


ſuggeſt hints for farther inveſtigation. In 
| ſhort, I have ſeen reaſon to be ſatisfied that, 
| independant of age, and food, and every 
bother circumſtance which tends to affect 
the taſte of meat, there is a flavour pecu- 
liar to the meat of every diſtinct breed of 
domeſtic animals that are reared in this 
iſland, which can only be changed by blood. 
I do not fay that this flavour cannot be al- 
tered by the circumſtances above ſtated ;— 
far from it—for I know that the alteration 
that may be produced by theſe means is 
85 always very great. What I mean is imply 
this; that under the ſame circumſtances re- 
ſpecting age, food, and every other parti- 


cular, the flavour of the meat of two diſ- 


tinct breeds will be different, in moſt caſes. 
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In regard to mutton, I ſhall beg leave to 
| ſpecify the true Welſh breed, and the new 
Leiceſterſhire, as the greateſt contraſt to + 
each other that I know he firſt I con- 
ceive to be by much the fineſt flavoured 
mutton I have ſeen, and the laſt the loweſt. 
— The difference is to me nearly as great 
as between a golden pippin, and an ordi- 
nary apple. Whether this difference of 
flavour depends upon the breed or the feed, 
may be aſcertained by very eaſy experi- 
ment. Let any gentleman who has a 


convenient incloſure, buy a ſcore of lambs 


of one year old, of each kind; let them be 


= turned together into as rich a paſture as you bp 


pleaſe, and let the two beſt of each kind 


be always choſen at the ſame time, when 


wanted, and then ſlaughtered, and treated 


in every reſpect alike, till the whole ſhall | 


be conſumed, as they advance in years. : 


Two of the ſame age will thus always 


be compared together; if - no difference 


in the flavour be then perceived, 1am 


clearly in a miſtake. Many other good : 
conſequences, beſides that here ſtated, would 


reſult from this experiment, if conducted 
with 


— - OW 
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with accuracy, and faithfully recorded ; and 


it would coſt nothing. 


I ſhall juſt add, that I have reaſon to 


ſuſpect that the delicacy of flavour is by 

no means neceſſarily connected with the e 
of the breed; for though, in this inſtance, 
it ſhould be found that the ſmalleſt is pre- 
ferable, I have no doubt but that in other 
trials it would be found that the reverſe 


would be the caſe. : 


F I.. 


